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3 PREFACE

In addition to fulfilling an academic thesis

requirement, this study offered an opportunity to

participate in a Department of Defense health study

3 group. That group, the Health Personnel All-Volunteer

Task Force, was formed to study the present utilization

3 of resources -- particularly personnel; to investigate

alternative patterns of care; and to report its findings

to the Office of the Assistant Secretary of Defense

3 (Health and Environment). This writer's interest in a

comparative study of lengths of stay was aroused by a

health care cost study conducted for the Navy by the

Boeing Corporation. The medical task force shared my

interest and provided the resources and authority neces-

* sary for me to pursue the study.

This study required considerable data input from

U the Army, Navy, and Air Force inpatient data systems and

extensive computer processing. Consequently, the support

U and cooperation of many individuals was sought and,

3 fortunately, received. I would like to take this oppor-

tunity to thank all of those individuals who assisted meU



U iv

I
in the completion of the study and to specifically

U thank several who made very substantial contributions.

Special thanks must go to my preceptor, Captain

David R. Pitts who is the Assistant to the President for

£ Administrative Affairs of the Uniformed Services Uni-

versity of the Health Sciences, for establishing my con-

I tact with the task force and providing invaluable advice,

resources, and moral support throughout the course of

this study. Furthermore, an attempt at a tri-service

* study would have been impossible without the official

and personal influence exerted by Lieutenant Colonel John

6 E. Murphy, Chief of the Health Personnel All-Volunteer

3 Task Force. I thank him and all of the members of the

task force for their efforts in my behalf.

I am indebted also to my thesis advisor, Dr. Vernon

E. Weckwerth for his expert guidance throughout all of

5 the phases of this study, particularly in the area of

statistical analysis.

Further appreciation must be extended to Miss Mary-

3 Josita Redings Mr. Edward E. Wieben, Sr.; and Dr. John

J. Bircher of the Biometrics Division, Office of the

,I Surgeon General, for their generous assistance in the

design and analysis portion of the study. In addition,

I must recognize the fine efforts of Technical Sergeant

3 Charles A. Grant in converting tri-service patient data

to a single format and extracting the patient samplesa
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needed for this study. He certainly has my thanks for

the use of his expertise and, especially, his per-

severance. Alsothe graphic skills of Technical Ser-

geant Robert E. Fontaine added immensely to the quality

3 of the paper and I thank him for his time and efforts.

Finally, my deepest gratitude to my daughter,

Stacy, for her patience; and to my wife, LeEtta, for

her understanding throughout the course of the study

and for typing this paper at an undisclosed cost to

3 this writer.

William K. Maxwell
Captain, USAF, MSC

Directorate of Plans and Resource*
Office of the USAF Surgeon General
Washington, D.C.

1 March 15, 1974
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I INTRODUCTION

A - Scope of the Study

3 The health care delivery system has been the target

of considerable and increasing public scrutiny during

3 the past several years. Spurred on by consumers and

third party payers who are concerned about the rising

I cost of health care, the federal govornment has become

quite active in regulating the activities of providers

of health care -- with special attention being afforded

i to the institutional health care provider.

It appears that the federal government is dedicated

3 to controlling the costs of health care, and that each

federal health program is ultimately designed to achieve

that end. Programs such as those promoting comprehensive

3 health planning, professional standards review organ-

izations, and health maintenance organizations certainly

have significant cost reduction implications. This
t

drive to reduce health care costs is a result of the

federal government's experience with the dramatic in-

* flation of health costs which accompanied the Medicare

program, and is becoming more intense as the probabilityU
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of expanded federal health care involvement grows.

Increasing health care costs are not unique to the

3 civilian health care sector. The mjli~ary health care

systems have also experienced cost increases in recent

3 years. The Department of Defense hag ipcreased its

outlays for medical and health-related activities* from

I $2.4 billion in fiscal year 1972** to approximately $2.7

3 billion in fiscal year 1973, and fiscal year 1974 expen-

ditures are expected to be nearly $2.9 billion. 1 In

3view of the federal government's increasing role in the

health care arena, one would expect the government to

U eventually turn its attention to ensuring that the

3 dollars expended within the federal health care systems

are being utilized in the most effective manner. This

3 process has begun. Several studips pre currently being

conducted by agencies of the executive and legislative

U branches of the federal government to evaluate the

* Medical and health related activities includes
health research, training and education of
health personnel, construction of health facilities,
administrative activities, direct and indirect
medical services, and prevention and control.

3 ** Federal fiscal years begin on July 1 of each year
and continue through June 30 of the next calendar

* year.

1. Information obtained from Colonel Robert M. Edwards,
Chief, Directorate for Planning and Management,
Office of the Assistant Secretary of Defense (Health
and Environment), January 15, 1974, in personal
interview.U
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effectiveness of health care delivery within the

military health care system.

3 Those evaluations of the Department of Defense

(DoD) health care delivery systems have created a

3 sincere effort within the DoD to objectively eval-

uate the effectiveness and efficiency of those systems.

This study evolved as a result of these efforts by the

* Department of Defense.

This study represents the efforts of a U.S. Air

3 Force health care administrator to evaluate one

measure of efficiency in the delivery of military

health care -- the length of inpatieht stay in acute

3 care facilities. Specifically, this study compares

military medical services -- the U.S Army, U.S. Navy,

3 and U.S. Air Force medical departpents. Each military

medical service's length of stay experience for ten

primary discharge diagnoses is compared to the experi-

ence of the other military services and civilian length

of stay data extracted from the Commission on Professional

3 and Hospital Activities publication, Length of Stay in

PAS Hospitals, United States, 1972.* The comparisons in-

* PAS hospitals are those hospitals which
participate in the Professional Activity
Study, a study of hospital practice conducted
by the Commission on Professional and Hospital
Activities.

U
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volve samples of patients who were discharged during

3 calendar year 1972 from medical facilities within the

continental United States and who are matched in terms

of primary discharge diagnosis, age group, sex, DoD

beneficiary category, whether they were treated for a

single diagnosis or multiple diagnoses, and whether

they did or did not undergo surgery.

The purpose of these comparisons is to establish

quantitatively whether differences in the management of

* hospitalizations exist among the military health care

systems and between each military medical system and the

private sector. These differences, if found, could

indicate the unnecessary use of acute health care re-

sources and signal the need for a more intense evalu-

ation of hospital utilization within the Department of

Defense health care system.

3 B - The Organization and Functions o1 the Department
of Defense Health Care Delivery Systems

Since many readers may be unfamiliar with the mili-

tary health care system, a brief eXplanation of the organ-I:.•l ization of the system is necessary at this point.

As a portion of his responsibilities of exercising

general direction and control over the Department of

Defense, the Secretary of Defense establishes policies

and issues directives concerning the provision of health

care to the uniformed military services o, the United

Unmnn u u m u m n• nm
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States. The particular health care benefits to be

extended to active duty military personnel, their de-

pendents, retired military personnel, and their depen-

dents are established by law. The Secretary of nefense

must then convert those legislative programs i :eality

through the efforts of the DoD health care system. The

organizational structure of the DoD health care system

is displayed in Table 1.

To assist in that immense task is the Assistant

Secretary of Defense (Health and Environment) who serves

as the principal advisor and coo'dinator for the Secre-

tary of Defense on all health and environmental quality

matters. The Assistant Secretary of Defense (Health and

I Environment) and his staff of military physicians, den-

tists, nurses, hWalth care administrators, and civil service

employees are organized as shown in Table 2 and are respon-

3 sible for performing the following management functions:

a. Recommending policies and guidance govern-
ing Department of Defense health planning
and program development.

b. Developing systems and standards for the
administration and management of approved
plans and programs.

c. Reviewing and evaluating I ograms of De-
partment of Defense components for carrying
out approved policies and procedures.

U d. Establishing requirements for Department of
Defense research and development programs in
relevant fields to be carried out by the
Director of Defense Research and Engineering,
and keeping abreast of technical developments

U
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ORGANIZATIONAL STRUCTURE
DEPARTMENT OF DEFENSE

HEALTH DELIVERY SYSTEM2

Toble £

I HEALTH CARE LEGISLATION

AFFECTING THE
nDEPARTMENT OF DEFENSE

!1 ! SECRETARY OF DEFENSE

ASST SEC. OF
DEFENSE

(HEALTH B

ENVIRONMENT)

DEPT OF THE DEPT OF THE DEPT OF THE
ARMY NAVY AIR FORCE

SEC. OF THE SEC. OF THE SEC. OF THE
ARMY NAVY AIR FORCE

CHIEF OF STAFF CHIEF OF NAVAL CHIEF OF STAFF
ARMY OPERATIONS AIR FORCE

ARMY NAVY AIR FORCE
SURGEON - SURGEON SURGEON[,GENERAL GENERAL IGENERAL,,

HEATHBUREAU OF OPERATIONAL
OPESERVICES OPERATIONAL MEDICINE AIR

C COMMANDS a SURGERY COMMANDS

COMMAND
SURGEON

AL RYALL ALL AIR FORCE
HEALTH CARE NAVAL MEDICAL

FACLITIES HOSPITALS FACILITIES

2. Information obtained from Major George Rider, from
the Directorate for Planning and Management, Office
of the Assistant Secretary of Defense (Health and
Environment), January 159 1974, personal interview.
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Il ORGANIZATIONAL STRUCTURE
OFFICE OF THE ASSISTANT SECRETARY OF DEFENSE

HEALTH S ENVIRONMENT 3

Table 2

ADVISORY COUNCILS
MEDICAL ADVISORY
COUNCIL D ASSISTANT SECRETARYDEFENSE DENTAL

ADVISORY COMMITTEE OF
DEFENSE NURSING
ADVISORY COMMITTEE DEFENSE

(HEALTH a ENVIRONMENT)

I PRINCIPAL DEPUTY

EXECUTIVE ASSISTANTI

DEP ASST. SECY SPECIAL ASST DEP ASST SECY. DIRECTORATE DIRECTORATE
SDRUG FOR (HEALTH FOR FOR

ALCOHOL DENTAL RESOURCES PROFESSIONAL ENVIRONMENTAL
ABUSE AFFAIRS a PROGRAMS) SERVICES QUALITY

I
DIR4EC ORATE FOR DRECTORATE FOR] D~IRECTORATE DIRECTORATE DIRECTORATE FOR
PREVENTION S I LEGISLATIVE FFOR OR ENVIRONMENTAL
IDENTIFICATION .PLICY PER3ONNEL PLANNINGII MANAGEMENT

NATURALRESOURCES SEPEC. PROGRAMS
04R!EC TORATE FOR,, DIRECTORATEI TREATMENT DIRECTORATE I" OR

O MANAGEMENT DIRECTORATE DIRECTORATE
REHABILITATION MATERIEL FOR FOR

PLANNN AIR & WATER CATEGORICAL
PROGRAMS PROGRAMS

I /DIRECTORATE I"R-L RESEARCH D IRECTORATE FORI
ICHAMPUS/EVALUATION POL•ICI

I

I 3. Ibid.

I
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to provide their orderly transition to oper-5 ational status.

e. Recommending appropriate steps which will provide-
for more effective, efficient and economical
administration and operation in the Depart-
ment of Defense including the elimination, trans-
fer, reassignment and consolidation of functions.

f. Promoting close cooperation and mutual under-
standing between the Department of Defense,
other federaX agencies and the civil health
and medical professional.

g. Providing specific policy and guidance for the /I
procurement, professional development, and
retention of medical and dental personnel, as
well as such other personnel as may be re-
quired to discharge Department of Defense health
and environmental quality responsibilities.

h. Providing policy guidance, management control,
and coordination for the Department of Defense
Drug Abuse Control Program and the Department
of Defense Alcohol Abuse Control Program.
These programs include educational and infor-
mational materials on the dangers of illegal
or improper drug and alcohol use.•

The programs, policies, and'directives developed by

U the Office of the Assistant Secretary of Defense (Health

and Environment) are dependent upon the approval of the

E Secretary of Defense and his ling of authority for

implementation. After such approval, the policies and

directives are desiminated to the next level of organ-

ization in the DoD health care system -- the respective

Secretaries of the U.S. Army, U.S. Navy, and U.S. Air Force.

4. "Assistant Secretary of Defense (Health and
Environment)," Department of Defense Directive,
No. 5136.1, pp. 2-3.

U.
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The Secretaries of the military services rely on

their respective Surgeon General for staff support and

p advice on matters pertaining to the delivery of health

care. Just as the Assistant Secretary of Defense

(Health and Environment) has no line authority within

the military health care system, nor do the Surgeons Gen-

I eral possess such authority. They develop policies, pro-

grams, and procedures which adapt the overall DoD policy

to their own military department's operational and organ-

izational requirements, but cannot force implementation

without approval from their respective Chief of Staff.

* The Surgeons General maintain staffs of health

professionals to assist them in the management of their

health care delivery subsystem. Each Surgeon General

maintains a staff which carries out the functions of

health planning, financial management, materiel manage-

I ment, facility planning and programming, management of

professional services, personnel planning and management,

research and development, and medical information system

development and management. Although the Offices of the

Surgeons General contain similar functions, they are struc-

tured somewhat differently. Those organizational struc-

tures can be compared by referring Io Tables 3,4, and 5.

The differences among the three military medical

departments are not confined to the Surgeon General level.

Variances also exist in the lines of authority among the

I Ciief of Staff of the Army, the Chief of Staff of the
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ORGANIZATIONAL STRUCTURE

BUREAU OF MEDICINE AND SURGERY
UNITED STATES NAVY 5

Table 3

5 SURGEON GENERAL

DEPUTY B ASST CHIEF FOR
HEADQUARTERS OPERATIONS

TECHNICAL DIRECTOR, CLINICAL MANAGEMENT INFORMATION CENTER

RESEARCH a MEDICAL EDUCATION EQUAL OPPORTUNITY ASSISTANT

S LEGAL ASSISTANT MARINE CORPS HEADQUARTERS

INSPECTOR GENERAL, MEDICAL LIAISON OFFICER

MASTER CHIEF PETTY PROFESSIONAL PUBLICATIONS OFFICER

OFFICER OF THE MEDICAL DEPT. DIRECTOR, MEDICAL DEPARTMENT

* COMPTROLLER EDUCATION & TRAINING

S~ASST. CHIEF FOR "ASST. CHIEF FOR
PERSONNEL ASST. CHIEF FOR ASST. CHIEF FOR ASST. CHIEF RESEARCH

AND r PLANNING & AEROSPACE FOR AND
PROFESSIONAL I LOGISTICS MEDICINE DENTISTRY MILITARY MEDICAL

PRFESINA PL"'ANNINGSATO AEROSPAC I NPCO EAR77

DIVISION DIVISION. MEDICINEr 'GN~RL DIVISIONw

MANPOWR FLSOPERATIONSAT"S'• ' NURSING J MATERIEL DI, VISION , RE:VErNTIVa
I DIVISION A IS1E DEPUTY ME DICINE

DIISO r -AE*OSPACIE CHIEF DIVISION
MDCINE DEO~NTAL

REQIREMET CORIPS

PHYSICAL I •HEALTH CA7RE[ THNCAL. D1VlllO
QUALIFICATIONS I •ADMINISTA4TMO OlVllow" I , INDU'STRIAL.

a DIVISION 1- ENVIROMNA
MErDICAL RECORDS HEALTH

DIVISION t EFENSE MEDICAL , 1 DIVISION
,J~oPITA CORS "1 MATERIEL.

OSIA OP OARDO SUBMARINE

L RADIATION

. EDICAL SERVIIC DIVISO N,.i.. .=OCON
D IVISION

NAVAL RISC[V . PROCESSING
DIVISION D I VIlSION

SMANPOWE'R FLEET & MARINE
R IEQUIREMENTS CORPS
/ DI1VIIO MEDOICAL SUPPORT

S.. .. IVIOO

5. Miia Medicine# vol. 39 (Janurve'¥ 1974+) P. 52.
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* ORGANIZATIONAL STRUCTURE

OFFICE OF THE SURGEON GENERAL
UNITED STATES ARMY 6

Table 4S

SURGEON GENERAL

5 DEP SURG. GEN.
EXECUTIVE OFFICER

II7
ASST. SURG. GEN. CHIEF CHIEF CHIEF
FOR DENT SVS. MEDICAL ARMYVETERINARY

CHIEF CORPS SERVICE NURSE
DENTAL CORPS CORPS CORPS

II IZZ
CIF CHIEF ASST SURG. EN.S M•CHIEF OI
ARMY MDCLCRSFOR

MED. SPECIALIST MEDICAL CORPS RESEARCH a
CORPS DEVELOPMENT

DIRECTOR DIRECTOR
DIRECTOR OF OF

OF RESOURCES HEALTH CARE
PERSONNEL MANAGEMENT OPERATIONS

6. Ibid., p. 56.3
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ORGANIZATIONAL STRUCTURE
OFFICE OF THE SURGEON GENERAL

UNITED STATES AIR FORCE 7

Table 5

I SURGEON GENERAL
SPECIAL ASSISTANT

DEP SURG. GEN. FOR INFORMATION

I EXECUTIVE OFFICERI Ii
ASST SURG. GEN. ASST SURG. GEN.

FOR FOR

DENT. SERVICES VET. SERVICES

CHIEF CHIEF CHIEF

MEDICAL SERVICE NURSE BIOMED. SCIENCES

I CORPS CORPS CORPS

1 DIRECTORATE OF DIRECTORATE OF
MEDICAL PLANS PROFESSIONAL
a 8 RESOURCES SERVICES

i• I - ,I F
I OMETRICS FINANCIAL FAIITIES1 CLINICAL AEROSPACE

J PROGRAMS DI I MEDICINE MEDICINE
DIVISION DIVISION DIVISION

MED. PLANS a MATERIEL MEDICAL
HEALTH a8 STANDARDS

SERVICES SERVICES DVSO

7. Ibid., p. 54.
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Air Force, and the Chief of Naval Operations and their

respective operational medical facilities.

'The Army reorganized its medical department in

July, 1973, and established a separate Health Services

I Command. The Health Services Command is intended to

function as the single manager for health care delivery

by Army hospitals, clinics, dental facilities, veterinar-

j ian facilities, and other health activities within the

continental United states. Medical units operating out-

I side of those limits function under the authority of the

Army command responsible for their geographic area or

functional element. The Army Surgeon General exercises

indirect control over the Health Services Command

through policies, programs, and procedures which he

initiates and are approved by the Secretary of the Army.

The Naval Bureau of Medicine and 4urgery maintains

centralized control of all Naval medical activities.

All Naval hospital commanders are directly accountable

to the Chief of the Bureau of Medicine and Surgery. On

3 an organization chart, it appears that the Surgeon General

of the Navy also perfQrms solely a staff function for

the Chief of Naval Operations. In reality, however, the

Surgeon General of the Navy and the Chief of the Bureau

of Medicine and Surgery are the same person. There-

fore, the Surgeon General of the Navy is able to exercise

line authority through his position as the Chief of the
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Bureau of Medicine and Surgery.

Unlike the Army and Naval centralized medical

management systems, the Air Force administers its

medical activities through the major command struc-

ture which exists to support the flying mission.

This structure places a Command Surgeon in a staff po-

sition at each Major Air Command Headquarters. Each

Command Surgeon is responsible to both the USAF Sur-

geon General and the Commander of the Major Air Com-

j mand. After he has supplemented the USAF Surgeon

General's policies and programs to ensure that they are

l viable in relation to the operational demands of his

I Major Air Command, the Command Surgeon must provide

guidance to the lower echelons of the medical service

i for the implementation of those policies and programs.

The requirements of law and the resulting health

programs developed within the military health care

i hierarchy described above finally sift down to

those who manage the system's health care facilities.

It is at this level that the DoD health care system

must perform adequately if it is to achieve its pri-

I mary objective of maintaining the health of armed

j services personnel at a level which will ensure the

highest degree of combat readiness and effective-

j ness.
ihe.
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A secondary objective which consumes a substantial

portion of health care resources is to provide, as

resources permit, comprehensive medical care to depen-

3 dents of active duty military personnel, retired military

personnel., and the dependents of retired personnel.

3 The medical and preventive care necessary to

achieve those objectives is delivered through a world-

wide network of DoD health care facilities which are

5 staffed and managed by the three military medical

services. Although the military medical services are

3 striving toward the same objectives, their concepts of

care differ.

The delivery of health care within the Army and

Navy health care subsystems is dominate•db ar e .

medical centers such as the U.S. Army's 1579 bed Walter

Reed Medical Center in Washington, D.C., and the 875

bed San Diego Naval Hospital in San Diego, California.

I These centers are primarily tertiary care medical

3 complexes with a full complement of!supporting agencies

providing such services as civil engineering, data pro-

3 cessing, supply, and personnel management. Primary and

secondary medical care are also provided at these medical

I centers, but the smaller hospitals and dispensaries at

g operational installations provide the majority of such

care.3
U
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I
In contrast, the Air Force provides medical care

3 through a concept of community hospitals. Each Air Force

base is supported medically by a hospital or dispensary

which is staffed and equipped in accordance with that par-

3 ticular base's health needs. Only the 1000 bed Wilford

Hall USAF Medical Center in San Antoiiio, Texas, is com-

3 parable in size to the large Army and Naval Medical Centers.

Although they are smaller than their Army and Naval counter-

I parts, Air Force Medical Centers also treat referral

3 patients with complicated medical problems which cannot be

adequately cared for in smaller Air Force medical facilities.

3 Through its network of medical centers, hospitals,

dispensaries, and clinics, the DoD health care delivery

U system provides medical, dental, and preventive care to

3 an estimated ten million health care beneficiaries. These

beneficiaries include active duty military personnel,

5 dependents of active duty personnel, retired military

personnel, and dependents of retired military personnel.

I Various other groups of individuals, such as U.S. Coast

3 Guard and U.S. Public Health Service personnel, are

treated in military medical facilities, but, in aggregate,

3 account for only 15% of the system's total bed days per

year. A summary of the care provided in DoD medical

* facilities is presented in Table 6.

3 Because DoD health care facilities exist primarily

to provide medical care to the active duty military

Spopulation, authorized medical care is made available
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to other beneficiary groups as health resources permit.

The determination as to the extent of care to be pro-

3 vided to non-active duty military'patients is made by

each military medical facility commander.

3W The principal recipient of DoD dental and pre-

ventive care is the active duty military population.

Retired military personnel and their dependents are

3 provided dental care on a space available basis, while

dependents of active duty personnel are eligible for

3 dental care only in areas which are officially designated

as "isolated".

Preventive care is provided to all beneficiaries

3 in varying degrees. Preventive care for active duty

military personnel takes the form of periodic physicial

3 examinations and a mandatory immunization program.

Immunizations are also available for other beneficiaries,

but physical examinations are normally provided only in

3 conjunction with medical care for a specific condition.

When military health resources in an area are in-

3 adequate to care for non-active duty military health

beneficiaries, those beneficiaries can turn to the

3 civilian community's health resources for care. The

3 Civilian Health and Medical Program of the Uniform

Services (CHAMPUS) is a cost sharing program which en-

3 ables the families or survivors of active duty and re-

tired military personnel to purchase medical care fromU



F. 19

3 civilian sources at nominal cost to the service

family.

3 Actually, CHAMPUS is a major subsystem of the DoD

health care system, and offers the beneficiaries de-

I lineated above an alternative method of obtaining

U health care. Those beneficiaries are free .to utilize

CHAMPUS to obtain outpatient care at any time. CHAMPUS

3 will pay 80% of the outpatient bill after the individual

seeking care has paid a $50 deductible for the year, or

U his family has paid a total deductible of $100 for the

3 year. CHAMPUS inpatient benefits are available only after

the beneficiary has established that the care he needs is

3 unavailable in a nearby military medical facility (with-

in a 30 mile radius) and has obtained a statement that

3 required care is not available from that facility. Excep-

tions to that rule are beneficiaries who are living apart

from their active duty or retired military sponsor and

3 those beneficiaries needing emergency care. Inpatient

benefits under CHAMPUS compare quite favorable to

U benefits offerred by civilian third party payors. The

CHAMPUS beneficiary must pay $ 3.50 per day or a $25

total for each inpatient stay, whichever is greater. 9

3 The balance of the hospital costs are paid by CHAMPUS.

9. Information obtained from Lieutenant Colonel
Norman Penner, from the Directorate for CHAMPUS
Policy, Office of the Assistant Secretary of
Defense (Health and Environment), February 19,
1974, in personal interview.
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U
As one can see by examining Table 7, the costs of

U the CHAMPUS program have also grown dramatically in the

3 past several years. This growth is due to many factors.

Among them are the liberal benefit policies which CHAMPUS

3 has followed in the past; the large number of depen-

dents living apart from their sponsor during the Vietnam

conflictl and, more recently, the critical shortage of

3 physicians in the military medical services which severely

limits the availability of care to military dependents in

3 military medical facilities.

Through the military medical services and CHAMPUS

U subsystems described above, the DoD health care de-

3 livery system has been able to achieve its objectives of

maintaining healthy fighting forcQs and providing com-

3 prehensive health care to its beneficiaries. However,

in this writers opinion, if the DoD health care system

I is to meet its objectives in the future, it must

manage its health resources more effectively. This

improved management will, undoubtedly, involve stricter

* controls on the use of health care resources.

C - Literature Review

A review of the literature concerning an inpatient's

3 length of stay in an acute care facility reveals that

the subject has not been neglected by previous research-

3ers. The bulk of the work done, however, seems to be

U
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U
concerned with establishing relationships between

independent variables such as a patient's age, sex, race,

U diagnoses, mode of payment, services provided, and the

patient's length of stay in the acute care facility. 1 1

3 Other, more ambitious, researchers have attempted to

develop models which would enable managers to utilize

those relationships to predict a patient's length of

3 stay.12

Despite the abundance of research related to length

3 of stay, very few studies have dealt directly with com-

parisons of the lengths of stay experienced in military

and non-military hospitals. These few studies which are

* applicable to this research effort proved to be extremely

useful in that they established a foundation on which

3 this study could build and, hopefully, improve.

In his 1969 thesis for the University of Iowa,

I "A National Comparison of Lengths of Stay Between

* Federal Short-term General Hospitals and Non-federal

Short-term General Hospitals," D.H. Fisher sought to3
11. R. Hopkins Holmberg, "The Relation of Certain

Factors to Length of Inpatient Stay," p. 181
Estelle James, Egon Neuberger, and Florence
Neubergeib, "Hospital Length of Stay -- APreliminary Analysis," p. 9.

12. George Joseph Foegen, "A Study of the Use of
Stepwise Multiple Regression in the Prediction
of Length of Hospitalization of Lower Extremity
Injury Patients," pp. 1-10.

U
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determine whether the former experienced a longer

length of stay than the latter.13 He included military

* hospitals in this comparison under the category of

federal short-term general hospitals along with Public

3 Health Service, Indian Service, and Veterans Adminis-

tration hospitals. The study included only federal and

non-federal hospitals which were within the 200 to 400

3 bed size range. Fisher utilized a questionaire as his

data gathering instrument. A portion of the questionaire

3 asked the administrator of each sample hospital to

e the average length of stay for surgical, medical,

and orthopedic service patients, in addition to the

3 average length of stay for all patients. The lengths of

stay for the two hospital categories were then compared by

3 using the Kolmogorov-Smirnov one-sample test. As a result

of that analysis, Fisher concluded that patient lengths

of stay in federal short-term general hospitals were longer

than in non-federal short-term general hospitals.

Another, more complex, comparison of lengths of stay

3 in military and civilian hospitals was conducted for the

U.S. Navy by John J. Waggoner of the Boeing Corporation.1 4

13. David Howard Fisher, "A National Comparison of
Lengths of Stay Between Federal Short-term
General Hospitals and Non-federal Short-term3 General Hospitals," pp. 1-79.

14. John J. Waggoner, "The Extent of Extended Care
of Active Duty Personnel," pp. 1-24.
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I
In a preliminary portion of his 1973 study, "The Extent

of Extended Care of Active Duty Personnel," Waggoner

compared the lengths of stay experienced by CHAMPUS; the

Kaiser-permanente Medical System in Portland, Oregong

3 hospitals participating in the Commission on Professional

and Hospital Activities' Professional Activities Study

(PAS); and Naval hospitals. In an effort to make his

3 comparisons between similar groups of patients, Waggoner

divided the data into diagnostic groups. These divisions

3 were based upon the 17 diagnostic categories presented

in volume eight of the International Classification of

Diseases, Adapted. 1 5 The results of this preliminary

comparison indicated that patients treated in Naval hospi- 4D

tals were experiencing an average length of stay which?, •

was, in most diagnostic categories, two to three times

greater than that of the other health care providers

i studied.

Waggoner refined his study by matching Naval length

of stay data with PAS data in terms of the specific

primary diagnosis treated and the patient age group. He

then compared the average lengths of stay of the matched

Naval and PAS groupings and concludeds "Judging from the

overall aggregates, it appears that Naval and Marine

i 15. International Classification of Diseases,

Adapted, pp. 1-43.U
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U
Corps personnel spend from 2.5 to 3.5 times as long in

military hospitals than do civilians in the private

sector'"l6

Waggoner's conclusions were weakened to some degree

U by shortcomings in the Naval data which he used. During

the period covered by his study, July-December, 1969,

the Navy Medical Data Center could provide Waggoner with

Sonly the number of sick days by diagnosis. Sick days

in - only othe information which Waggoner sought,

I the number of occupied bed days, but also the number of

3 non-hospital convalescent days necessary before the

patient could return to duty. Because of that difficulty,

*Waggoner was forced to determine the percentage of an

average Naval hospital stay which was spent in a hospital

I bed and apply that average to each patient's stay. The

3 degree to which that averaging affected the results of

the study is unknown.

James L. Norton also compared Naval and civilian

hospital length of stay data in his 1973 study, "A Com-

U parative Analysis of Military and Civilian Health Care

Delivery Systems." 1 7 Specifically, he compared the

average lengths of stay at the OAK Knoll Naval HospitalU
16. Waggoner, p. 10.

U 17. James L. Norton, "A Comparative Analysis of
Military and Civilian Health Care Delivery
Systems," pp. 1-50.
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I for 19 diagnoses of 27 Iowa hospitals and Silas

fl B. Hays Army Hospital for the same diagnoses. Norton

used a "t" test, utilizing pooled variances, to compare

the mean lengths of stay at the .01 level of significance.

He concluded that patients admitted with any of the

observed diagnoses stay no longer at Oak Knoll Naval

fl Hospital than those admitted for the same diagnoses at

Silas B. Hays Army Hospital. However, Norton's analysis

fl did reveal that the lengths of stay at Oak Knoll Naval

Hospital were greater than those at the Iowa hospitals

for 6 of the 19 diagnoses studied. Since those differ-

3 ences represented only about one-third of the diagnoses

studied, he concluded that the effects of free medical care

3 on length of stay were not as great as some critics of

national health insurance had feared.

Norton's findings concerning no differences between

3 lengths of stay in Oak Knoll Naval Hospital and Silas B.

Hays Army Hospital may not be transferable to military

hospitals as a whole. A 1973 survey conducted by the

United States General Accounting Office (GAO) stated

I that, "the average length of hospital stay for all

diagnoses for active duty personnel among the military

services varied by as much as 12 days, while the length

Sof stay for retirees, dependents, and other patients
Io o

I
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was relatively consistent."18 The GAO study involved

I the examination of medical records for 650 active duty

I military personnel who had been hospitalized for one of

six emergency/non-emergency diagnoses and for 400 other

DoD health care beneficiaries. The GAO attributed the

differences in length of stay to lack of uniform polic-

I ies and procedures concerning the admission and dis-

charge of patients and the granting of convalescent

leave. That view point was clearly displayed in the

conclusion of the GAO survey letter to the Secretary

of Defenses

We believe that the circumstances found
at the six hospitals indicate that the
length of time patients are kept in
hospital status is subject to adminis-
trative procedures and controls as well
as medical determinations and that im-
proved administrative and medical prac-
tices can reduce the average number of
days in hospital status. DoD guidance
should set forth the administrativeprocedures and practices to limit thelengths of hospitalization to that

I period which is necessary. 1 9

The general validity and universal applicability

I of the GAO study findings are limited by the small

number of observations (approximately ten per hospital

I diagnosis). However, the point that the length of stay

18. U.S. General Accounting Office Letter Report
(B-133142) to Secretary of Defense, March 23,
1973, pp. 1-7.

19. Ibid., p. 7.I



I 28

I
is affected by administrative as well as medical

considerations is, indeed, accurate. Admission pro-

cedures, reporting of ancillary test results, treatment

scheduling, and discharge procedures are just a few

I examples of administrative tasks which, if inefficiently

managed, may lengthen the patient's length of stay and,

perhaps, adversely affect the quality of care provided

in a medical facility.

By increasing the patient's length of stay,

administrative and medical mismanagement result in

an unnecessary use of valuable health care resources.

The relationship of desired medical outcome, length of

stay, and the utilization of resources was very effectively

presented in model form by Estelle James, Egon Neuberger,

and Florence Neuberger in their study, "Hospital Length

of Stay -- A Preliminary Analysis." That model is

I presented below,

I DRi = DRi (LOSi, LOSPi, PHi, RIi/S) where:

DRi = degree of recovery of the ith patient
as measured by a vector of character-
istics which can be assigned cardinal

* or ordinal values.

LOSi = hospital length of stay for patient i.

l LWSPi = post-hospital length of stay (at home
or extended care facility) for
patient i.

PHi = services of attending physician for
patient i.
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I
RIi = real inputs of goods and services

(except for the attending physician)
into the ith person's recovery (e.g.
hospital beds, lab tests, nurses),RIi = RICi + RISi + RIFi where:

RICi = real inputs of goods and services
which are complementary with LOS so
that their usage varies positively
with LOS; their average daily usage
may be held constant, increasing or
decreasing as LOS changes.

RISi = real inputs of goods and services
which are substitutable for LOS so
that their usage varies negatively
with LOSI consequently the average
daily usage varies even more inversely
with LOS.

RIFi = real input of goods and' services,
such as admissions and billing costs,
which are fixed for patient, indepen-
dent of his LOSi their daily usage* obviously falls as LOS increases.

S = the economic system or decision-
making process connected with the
medical care of patient il this is
treated as a parameter for a given
hospital and physician, but becomes
an important variable when comparinghospitals physicians, or timeperiods.2 6

I Assuming that the degree of recovery (DRi) is held con-

stant, then any prolongation of the length of stay

(LOSi) beyond the point where the other inputs are

sufficient to achieve that recovery will result in an

overutilization of goods and services (RICi). This

overutilization is a result of the increased use of

20. James, p. 1.

I



* 30

I
services such as nursing, housekeeping, and food service

which must continue even though the actual acute medical

treatment is complete.

I Studies such as those discussed above provide

valuable insights into the military health care system's

management of the inpatient's length of stay. The

differences in length of stay shown by those studies may

indicate underlying medical or administrative mis-

I management. However, one must excercise care when

utilizing an average length of stay as a comparative

statistic without adjusting for the patient mix involved.

SIn his 1965 article, "How to Use -- and Misuse -- Average

Length of Stay," Dr. Vernon E. Weckwerth described an

I unadjusted length of stay as "a ratio which relates all

days to all patients, and in that context is about as

useful as the average depth of an average lake. 2 1 He

* went on to state thats

If we wish to retain the average length
of stay as a comparative indicator not
so crude that it masks the important
forces in its movement, it will be
necessary to become adept in the use of
all manner of specific length of stay
indicators. Thus there will be age-
sppcific, sex-specific, age-by-sex-
specific, and age-by-sex-by-diagnosis-
specific, average length of stay data,
so that it is possible to tell whether
there are real changes in stay or whether
the crude length of stay is merely chang-

21. Vernon E. Weckwerth, Ph.D., "How to Use --

and Misuse -- Average Length of stay Data,"3 The Modern Hospital, p. 114.
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1
ing as an artifact of changing hospital
population composition. 2 2

Heeding Dr. Weckwerth's warning against using crude

U average length of stay statistics in comparative studies,

5 this writer turned to other sources for further examples

of characteristics which might improve comparisons of

5 length of stay data.

Several groups are presently actively involved in

U comparative length of stay studies. The Commission in

Professional and Hospital Activities (CPHA) publishes the

book, Length of §L in PAS Hospitals, which is a collec-

5 tion and tabulation of length of stay data from 1800 U.S.

and Canadian hospitals. The PAS data are divided into

I diagnostic categories which are sorted according to age,

single diagnosis, multiple diagnoses, and whether surgery
was or was not performed. 2 3 These categorizations are

5 widely used by PAS subscribers to compare their institu-

tion's lengths of stay to those of other hospitals in

I the United States and their geographical area.

In addition to enlarging the markets of organizations

such as CPHA, the passage of HR-1 (PL92-603, Social

Security Amendments of 1972) mandated the establishment

of professional standards review organizations (PSRO) and

22. Ibid., p. 116.
23. Commission on Professional and Hospital

Activities, Leth of Stay in PAS Hospitals,5 United States, p _.FVp TiiT-
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U
their development of "peer review," "medical review,"

and "utilization review" mechanisms. Although the

3 PSRO concept is not fully operational, several programs

have developed which achieve the purposes of PSRO.

5 The utilization review procedures of these programs re-

quire the establishment of length of stay criteria to

which actual practice can be compared. In their article

5 concerning the Hospital Admission and Surveillance

Program (HASP) of Illinois, Bruce A. Flashner and his co-

£ authors recommend that length of stay data be categorized

as to age, sex, diagnostic characteristics, and recipient

5 categories.24

Dr. Weckwerth, CPHA, and HASP seem to agree that

categorization must be accomplished in length of stay

* data in order to accommodate for differences in patient

mix, and the categorization factors suggested by each

* are very similar.

5 D -Objectives of the Study

The studies discussed in the previous section in-

I dicate that there may be differences in the period of

hospitalization experienced by patients treated in

military hospitals and those treated in civilian hos-

pitals. In addition, the study conducted by the General

24. Bruce A. Flashner, M.D.; Shirley Reed; Robert
W. Coburnj Philip R. Fine, Ph.D, "Professional
Standards Review Organizations," p. 1474.U.
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Accounting Office stated that there are significant

length of stay differences between patients treated in

3 U.S. Army, U.S. Navy, and U.S. Air Force hospitals.

Those studies, while providing valuable information to

3 the health care field, incorporated various short-

comings into their design which may have affected the

U validity of their findings. Those design difficulties

£ can be summarized as follows:

a) Introduction of biases into the length of stay

V data (ie. allowing administrators to estimate

their institution's average length of stay or

estimating occupied bed days).

3 b) Failure to allow for patient mix in the com-

parisons of length of stay data.

3 This author attempted to build upon the contri-

butions of prior researchers and avoid similar design

difficulties to achieve the following oblectives:

* a) Determine through statistical testing whether

differences exist between the lengths of stay

3 for patients treated in military short-term

general hospitals and those of comparable pa-

tients treated in non-federal short-term

* institutions represented by P)S hospitals' data.

b) Ascertain through statistical testing whether

3 differencqs ln jengtho of stay exist among com-

parable patients treated in U.S. Army, U.S. Navy,

I and U.S. Air Force hospitals.
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U
E - Premise

The review of previous research and exposure to

3 both the civilian and military health care systems led

this writer to arrive at presupposed beliefs concerning

the outcome of this study.

The first such conclusion was that there would be a

difference between the lengths of stay in PAS hospitals

£ and military hospitals. This preliminary judgment was

based on the results of Waggoner's study and basic

5 differences in economic forces at work in the two

systems. 2 5 Civilian hospitals are under considerable

3 pressure from third party payors, the federal government,

3 and patients to reduce costs through controlling hos-

pital utilization. The patient length of stay has been

3 a primary target of that reduction psychology.

Military hospitals, on the other hand, have not had

to justify to third party payors or paying patients

3 the elements of care provided. In fact, an incentive

exists within the military budgetary system to

maximize patient days and services. The number of

physicians, funds, and new facilities which each hos-

I pital is allocated are based, at least in part, on the

3 number of patient days accrued by that hospital in the

prior fiscal year. Therefore, to maximize the availability

2
I 25. Waggoner, p. 10.
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of future resources, one must either treat more patients

or treat patients longer.

5 In addition to this rather questionable incentive

factor, there is a more valid reason for delaying some

3 patients' release from the military hospital. Many

active duty military patients who have reached the

point where they no longer require acute medical care,

5 but do need domiciliary care, cannot be discharged from

the hospital because they have nowhere to go other than

3 the barracks environment. Domiciliary care facilities

could eliminate many patient days in acute care hos-

pitals, but such facilities are not available in ade-

3 quate numbers at this time.

The factors delineated above will, in this writer's

opinion, result in differences between the lengths of

stay experienced in civilian and military hospitals.

Similarly, it is this researcher's opinion that the

policy and procedural differences among the military

medical services which were somewhat cursorily examined

3 in the General Accounting Office's study will cause differ-

ences in the length of stay experience of the three mil-

U itary medical services.

5 F - Hypothesgs

In order to achieve the objectives of this study,

5 12 major hypotheses are tested. These major hypotheses

are intended to indicate whether differences in lengths
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of stay exist among PAS, U.S. Army, U.S. Navy, and U.S.

Air Force hospitals for matched groups of patients. The

3 testing of each major hypothesis Xs dependent upon the

results of the testing of ten sub-hypotheses.

3 Each sub-hypothesis compares matched groups of

patients for two of the hospital systems mentioned

above to determine if differences in length of stay

5 exist between the two systems for those particular

patient groups. The patient groups are matched in

terms of the following variables s

a) DoD health care beneficiary group (not

U applicable for PAS hospitals)

3 b) Age group

c) Sex (not applicable for PAS hospitals)

5 d) Primary discharge diagnosis

e) Whether single or multiple diagnoses

* were recorded

3 f) Whether or not surgical procedures were

performed

3 The sub-hypotheses are identical in form. In fact, only

the patient variables incorporated into each sub-

hypothesis differ. Because of this marked similarity, only

3 the sub-hypotheses for the first major hypothesis will be

written out completely. For subsequent sub-hypotheses,

only variations from the first group of sub-hypotheses

are noted.
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Both major hypotheses and sub-hypotheses are

presented in their operational form. However, the null,

3 or no difference, form of the hypotheses will be tested

statistically. The results of each test will indicate

3 whether the null hypothesis should be accepted or re-

jected. Rejection of the null will indicate that the

alternative, in this case the operating hypothesis,

* should be accepted.

Hypothesis 1:

3 Active duty military patients hospitalized in U.S.

Army hospitals experience different lengths of stay than

patients who are comparable in terms of selected age,

3 diagnostic, and surgical characteristics but are hos-

pitalized in PAS hospitals.

3 Sub-hypothesis 1(a):

The lengths of stay for male active duty

military within the 20 to 34 year age group who

3 are hospitalized in U.S. Army medical facilities

for a primary discharge diagnosis of gastro-

3 enteritis and colitis with no further diagnoses

or surgeryi, are different than the lengths of

stay for comparable patients hospitalized in PAS

3 hospitals.

Sub-hypothesis 1(b):

The lengths of stay for male active duty

military patients within the 35 to 49 year age
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3 group who are hospitalized in U.S. Army medical

facilities for a primary discharge diagnosis of

3 diabetes mellitus without acidosis or coma with

no further diagnoses or surgery, are different

than the lengths of stay for comparable patients

3 hospitalized in PAS hospitals.

Sub-hypothesis 1(c):

3 The lengths of stay for male active duty

military patients within the 35 to 49 year age

group who are hospitalized in U.S. Army medical

3 facilities for a primary discharge diagnosis of

chronic ischemic heart disease without hypertension

3 or further diagnoses, but with surgery, are differ-

ent than the lengths of stay for comparable patients

hospitalized in PAS hospitals.

3 Sub-hypothesis 1(d):

The lengths of stay for male active duty

3 military patients within the 20 to 34 year age

group who are hospitalized in U.S. Army medical

facilities for a primary discharge diagnosis of

3 hemorrhoids with surgery but no further diagnoses,

are different than the lengths of stay for com-

3 parable patients hospitalized in PAS hospitals.

Sub-hypothesis 1(e):

The lengths of stay for male active duty

3 military patients within the 20 to 34 year age

group who are hospitalized in U.S. Army medicalU
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£ facilities for a primary discharge diagnosis of

acute upper respiratory infection, except

U bronchitis, with no further diagnoses or surgery,

are different than the lengths of stay for com-

parable patients hospitalized in PAS hospitals.

3 Sub-hypothesis I(f)s

The lengths of stay for male active duty

U military patients within the 20 to 34 year age

group who are hospitalized in U.S. Army medical

facilities for a primary discharge diagnosis of

3 pneumonia, except viral, with no further diagnoses

or surgeryeare different than the lengths of stay

3 for comparable patients hospitalized in PAS hos-

* pitals.

Sub-hypothesis 1(g):

The lengths of stay for male active duty

military patients within the 0 to 19 year age group

who are hospitalized in U.S. Army medical facilities

for a primary discharge diagnosis of asthma, with

no further diagnoses or surgery, are different than

5 the lengths of stay for comparable patients hos-

pitalized in PAS hospitals.

U Sub-hypothesis 1(h)t

£The lengths of stay for feal active duty

military patients within the 0 to 19 year age group

3 who are hospitalized in U.S. Army medical facilities

for a primary discharge diagnosis of hypertrophyU
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1 of the tonsils and adenoids, with surgery but no

3 further diagnoses, are different than the lengths

of stay for comparable patients hospitalized in

3 PAS hospitals.

Sub-hypothesis 1(i).

I The lengths of stay for male active duty mil-

itary patients within the 20 to 34 year age group

who are hospitalized in U.S. Army medical facilities

3 for a primary discharge diagnosis of inguinal

hernia without obstruction or further diagnoses,

I but with surgery, are different than the lengths

3 of stay for comparable patients hospitalized in PAS

hospitals.'

3 Sub-hypothesis 1(j):

The lengths of stay for female active duty mil-

3 itary patientp within the 20 to 34 year age group

3 who are hospitalized in U.S. Army medical facilities

for a primary discharge diagnosis of delivery, with-

3 out complications or further diagnoses, but with

surgery, are different than the lengths of stay for

* comparable patients hospitalized in PAS hospitals.

3 Hypothesis 2s

Non-active duty military patients hospitalized in

3 U.S. Army hospitals experience different lengths of stay

than patients who are comparable in terms of selected

3 age, diagnostic, and surgical characteristics but are

hospitalized in PAS hospitals.
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3
Sub-hypotheses#

Sub-hypotheses 2(a) through 2(j) are the same

3 as sub-hypotheses 1(a) through 1(j), except that

only non-active duty military patients are in-

cluded in the U.S. Army patient sample.

Hypothesis 3:

3 Active duty military patients hospitalized in U.S.

3 Naval hospitals experience different lengths of stay

than patients who are comparable in terms of selected

Sage, diagnostic, and surgical characteristics but are

hospitalized in PAS hospitals.

3 Sub-hypothesess

3 Sub-hypotheses 3(a) through 3(j) are the same

as sub-hypotheses 1(a) through 1(j), except that

SU.S. Naval hospitals are compared to PAS hospitals.

Hypothesis 4:

I Non-active duty military patients hospitalized in

3 U.S. Naval hospitals experience different lengths of

stay than patients who are comparable in terms of

selected age, diagnostic, and surgical characteristics

but are hospitalized in PAS hospitals.

U Sub-hypothesest

Sub-hypotheses 4(a) through 4(j) are the same

as sub-hypotheses 1(a) through 1(j), except that

3 U.S. Naval hospitals are compared to PAS hospitals

and only non-active duty military patients are con-

I sidOred for U.S. Naval hospitals.
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U
Hypothesis 5:

Active duty military patients hospitalized in U.S.

3 Air Force hospitals experience different lengths of stay

than patients who are matched in terms of selected age,

3 diagnostic, and surgical characteristics but are hos-

pitalized in PAS hospitals.

U Sub-hypotheses:

3 Sub-hypotheses 5(a) through 5(j) are the same

as sub-hypotheses 1(a) through 1(j), except that

3 U.S. Air Force hospitals are compared to PAS

hospitals.

Hypothesis 6:

3 Non-active duty military patients hospitalized in

U.S. Air Force hospitals experience different lengths of

3 stay than patients who are matched in terms of selected

age, diagnostic, and surgical characteristics but are

U hospitalized in PAS hospitals.

* Sub-hypotheses:

Sub-hypotheses 6(a) through 6(j) are the same

3 as sub-hypotheses 1(a) through 1(j), except that

U.S. Air Force hospitals are compared to PAS hos-

U pitals and only non-active duty military patients

3 are considered for U.S. Air Force hospitals.

Hypothesis 7:

Active duty military patients hospitalized in U.S.

Army hospitals experience different lengths of stay than* ,
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active duty military patients who are matched in terms

3 of selected age, sex, diagnostic, and surgical charac-

teristics but are hospitalized in U.S. Naval hospitals.

Sub-hypotheses:

3 Sub-hypotheses 7(a) through 7(j) are the same

as sub-hypotheses 1(a) through 1(j), except that

I U.S. Army hospitals are compared to U.S. Naval

i hospitals.

Hypothesis 81

3 Non-active duty military patients hospitalized in

U.S. Army hospitals experience different lengths of stay

3 than non-active duty military patients who are matched

3 in terms of selected age, sex, diagnostic, and surgical

characteristics but are hospitalized in U.S. Naval

3 hospitals.

Sub-hypotheses:

3 Sub-hypotheses 8(a) through 8(j) are the same

as sub-hypotheses 1(a) through 1(j), except that U.S.

Army hospitals are compared to U.S. Naval hospitals

I and only non-active duty military patients are in-

cluded in the matched samples.

3 Hypothesis 91

Active duty military patients hospitalized in U.S.

Army hospitals experience different lengths of stay than

* active duty military patients who are matched in terms

of selected age, sex, diagnostic, and surgical charac-3
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teristics but are hospitalized in U.S. Air Force hos-
I pitals.

* Sub-hypotheses:

Sub-hypotheses 9(a) through 9(j) are the same

3 as sub-hypotheses 1(a) through 1(j), except that

U.S. Army hospitals are compared to U.S. Air Force

* hospitals.

3 Hypothesis 10:

Non-active duty military patients hospitalized in

3 U.S. Army hospitals experience different lengths of stay

than non-active duty military patients who are matched

in terms of selected age, sex, diagnostic, and surgical

3 characteristics but are hospitalized in U.S. Air Force

hospitals.

3 Sub-hypotheses:

Sub-hypotheses 10(a) through 10(j) are the same

as sub-hypotheses 1(a) through 1(j), except that

3 U.S. Army hospitals are compared to U.S. Air Force

hospitals and only non-active duty military in-

3 patients are included in the matched samples.

Hypothesis 11s

Active duty military patients hospitalized in U.S.

3 Air Force hospitals experience different lengths of stay

than active duty military patients who are matched in

terms of selected age, sex, diagnostic, and surgical

characteristics but are hospitalized in U.S. Naval hos-

pitals.
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Sub-hypotheses,.

Sub-hypotheses 11(a) through 11(j) are the

3 same as sub-hypotheses 1(a) through 1(j), except

that U.S. Air Force hospitals are compared to U.S.

3 Naval hospitals.

Hypothesis 12:

Non-active duty military patients hospitalized in

3 U.S. Air Force hospitals experience different lengths

of stay than non-active duty military patients who are

3 matched in terms of selected age, sex, diagnostic, and

surgical characteristics but are hospitalized in U.S.

* Naval hospitals.

* Sub-hypothesess

Sub-hypotheses 12(a) through 12(j) are the

3 same as sub-hypotheses 1(a) through 1(j), except

that U.S. Air Force hospitals are compared to U.S.

Naval hospitals and only non-active duty military

3 inpatients are included in the matched samples.

U
I
I
U
U
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U
U

U II METHODOLOGY

This study employed a comparative research design

in which each hypothesis compared the dependent

variable, length of stay, for two matched samples of

3 patients. As the literature review in Chapter I of

this study revealed, the validity of such comparisons

3 is dependent upon how successful the researcher is in

matching the patient groups which he compares. Obviously,

this writer could not achieve a perfect match between the

3 patient characteristics of the groups. However, a

sincere effort was made to select very similar patient

3 groups from each of the health care delivery systems

considered in this study.

A - Selection of the Samples

3 The samples of patients were selected from the

universe of patients hospitalized between January 1, 1972,

3 and December 31, 1972, in PAS, Army, Navy, and Air Force

hospitals which were located in the continental United

States.1 The requirement for matched samples precluded

U
1. See Appendix A.

I
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I
the selection of a simple random sample from that

3 universe of patients. Such a sampling technique would

not necessarily result in the selection of comparable

patient groups and would certainly have necessitated the

3 collection of a multitude of data which would not have

been useful in this study.

3 For the sake of economy, this researcher chose to

select patient samples based on predetermined character-

istics. Those characteristics -- independent variables --

* were chosen because of their purported correlation with

the length of a patient's stay in the hospital -- the

3 dependent variable. The independent variables which

were incorporated in matching patient samples are dis-

cussed below.

3 Primary Discharge Diagnosis

Obviously, the degree of seriousness of a

3 patient's malady can affect how long he will re-

quire hospitalization. Therefore, the primary dis-

charge diagnosis was the first criterion utilized

3 to select the samples. Time and economic resources

did not allow the inclusion of all possible diag-

noses in the selection criteria, so a represen-

tative group of ten diagnoses was selected. Those

diagnoses were chosen because collectively they

3 account for a great number of DoD hospital admissions

and appeared on the list of the 25 most frequentU
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U
discharge diagnoses. 2 In addition to accounting

U for a significiant portion of the total DoD

admissions, the ten diagnoses provide a good cross-

section of conditions treated in DoD medical

3 facilities.'3

Unfortunately, PAS hospitals utilize the H-ICDA

i diagnostic coding system which is an adaptation of

the ICDA-8 coding system used by the Department of

Defense hospitals. Therefore, the DoD and PAS

diagnoses do not correspond exactly. However, they

are similar enough to allow comparisons to be made

I between PAS and DoD patients. The ten ICDA-8

diagnoses and the corresponding H-ICDA diagnoses

are listed in Table 8.

There seems to be general agreement that

3 lengths of patient stay increase as the ages of

the patients treated increase. 4 Intuitively, one

2. Tri-service Comparability Committee, "Tri-serviceComparability Committee Progress Report No. 2,"
Attachment 1.

3. Information obtained from Miss Mary Josita Reding,
December 13, 1973, in personal interview.

4. R. Hopkins Holmberg, "The gelation of Certain
Factors to Length of Inpatient Stay," p. 391
Estelle James, Egon Neuberger, and Florence
Neuberger, "Hospital Length of Stay -- A
Preliminary Analysis," p. 9.

U
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THE TEN ICDA-8 CODES SELECTED FOR STUDIUAND THEIR CORRESPONDING H-ICDA CODES-

Table 8

ICDA-8 H-.ICDA
Code Terminology Codes Terminology

009.2 Gastroenteritis 001.0-009.9 Intestinal Infec-.
and Colitis tious Disease

E250.9 Diabetes Mellitus 250.0:250.9 Diabetes Mellitus
without Acidosis without Complica-
or Coma tionst Prediabetes

412.9 Chronic Ischemic 411.0-414.0 Ischemic Heart Dis-
Heart Disease with- ease, except Acute
out Hypertension Myocardial Infarction

455.0 Hemorrhoids 455.0 Hemorrhoids

U 465.0 Acute Upper Respira- 460.0-465.0 Acute Upper Respira-
tory Infection, tory Infection,
except Bronchitis except Streptococcal

486.0 Pnuemonia, 480.0-486.0 Pneumonia
except Viral

493.0 Asthma 493.0-493.9 Asthma

500.0 Hypertrophy of Ton- 500.0 Hypertrophy of Ton-
sils and Adenoids sils and Adenoids

550.0 Inguinal Hernia 550.00552.0 Inguinal Hernia
without Obstruction

650.0 Delivery without 650.0 Delivery without
Complications Complications

U
5. International Classification of Diseases, Adapted, vol 1,

pp. 53, 1*1 213_214g 228 223r, 235, 236, 2386 259,
275, 3001 6 ommission on Professional and Hospital
Activities, Hpital Adaptation of ICDA, H-ICDA, pp. 51,
108, 203-204 -- 6t 230 233t 258_-T3_t-64-2Z5, 285,

318.

I
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U
can attribute this relationship to the general

3 deterioration of one's physical condition as his

age increases. In order to facilitate the com-

parison of PAS and DoD patients, the age groups

which PAS employs in its length of stay book have

been used in this study. Those age groups are as

3 followss 0 -19 years
20-34 years
35-49 years
50-64 years

65 years and older

3 Sex

The affect of the patient's sex on his length

* of stay is not as generally agreed upon as the two

previous variables. The PAS length of stay studies

do not consider sex. However, since the patient's

sex is easily discerned, this study has included

sex as a variable for DoD patients. Thus, DoD will

be sex-specific, but PAS data will not.

Beneficiary Category

DoD patients were divided into two categories --

3 active duty military patients hnd non-active duty

military patients. The first category is self ex-

planatory. The second category, however, includes

dependents of active duty perspnnel, retired military

personnel and their dependents, and all other non-

active duty military personnel treated in DoD hos-

pitals. These categorizations were necessary in
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order to test the conclusions of the GAO that

disparities exist among the lengths of stay for

active duty military personnel treated in Army,

Navy, and Air Force hospitals; but that the lengths

3 of stay for non-active duty patients are consistent. 6

Single Diagnosis or Multiple Diagnoses

3 Treatment for diagnoses in addition to the

primary diagnosis can complicate the treatment

process and affect the length of stay. The count-

3 less possible combinations of multiple diagnoses

prohibited matching patients for their specific

additional diagnoses. Therefore, for the purposes

of this study, patients will be matched according

to whether they were treated for a single diagnosis

3 or multiple diagnoses.

With Surgery or Without Surgery

The additional procedures necessary when surgery

is performed tend to lengthen a patient's hospital

U stay. Therefore, the patient sample selection

process included a surgical criterion. Patients were

simply classified as having had or not having had

3 surgical procedures performed.

The criteria chosen for the selection of the patient

U groups certainly did not encompass all of the independent

U
6. U.S. General Accounting Office Letter Report

(B-133142) to Secretary of Defense, March 23, 1973,
U p. 1-7.
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variables which may affect length of stay. Such

variables as the patient's race, hospital size and type,

physician qualifications, and the adequacy of the

patient's insurance coverage may influence the length of

stay; but matching patient groups for all possible

variables was not possible due to time and monetary con-

straints. In addition, the use of PAS length of stay

data dictated that the variables utilized by the

Commission on Professional and Hospital Activities be

followed rather closely.

After this researcher determined which independent

variables would be used in the sample selection process,

those variables were combined to form 20 patient profiles.

U These profiles facilitated the matching process. In order

to ensure that adequate sample sizes could be obtained,

this writer attempted to establish profiles under which

the maximum number of patients would fall. The first

step in this process involved selecting age groups for

each primary diagnoses which exhibited the greatest

U- morbidity rate within the DoD health care system. This

information was gleaned from an Air Force mecito 1 manage-

ment report. 7 An Air Force report was selected because

of the accessibility of such reports to this writer. The

7. U.S. Air Force Medical Management Report, RRAU M0030, "Admissions and Total Days Lost, by Age,
EAD UASF Personnel, 1972."U
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Air Force morbidity experience was assum to reflect the

experience of the total DoD health care system, and

profile age groups were determined on that premise.

The remaining variables for each profile were also

established with the goal of maximizing the sample size.

Since no DoD medical management reports provided infor-

mation concerning the frequency of multiple diagnoses,

whether surgery was performed, or the sex of patients

treated for each primary diagnosis, this writer relied

upon the judgment and experience of Miss Mary Josita

Reding, the Chief Registered Record Administrator for

the Office of the USAF Surgeon General for this infor-

mation. Miss Reding assisted this writer in selecting

the remaining profile criteria. The specific patient pro-

files selected for comparison are as follows:

1) Primary Diagnosis: Gastroenteritis and Colitis
Single Diagnosis
Without Surgery
DoD Beneficiary Category: Active Duty Military (AD)
Ages 20-34 years
Sex: Male

2) Same as I above, except that non-active duty
military patients were selected as the DoD
beneficiary category.

3) Primary Diagnosis: Diabetes Mellitus
without Acidosis or Coma

Single Diagnosis
Without Surgery
DoD Beneficiary Category: AD
Age: 35-49 years
Sex: Male

U 4) Same as 3 above, except that non-active duty
military patients were selected as the DoD
beneficiary category.
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5) Primary Diagnosis& Chronic Ischemic Heart
Disease without Hypertension

Single Diagnosis
With Surgeryi DoD Beneficiary Category, AD

Age: 35-49 years
Sex: Male

6) Same as 5 above, except that non-active duty
military patients were selected as the DoD
beneficiary category.

1 7) Primary Diagnosis: Hemorrhoids
Single Diagnosis
With Surgery
DoD Beneficiary Category: AD
Age: 20-34 years
Sex, Male

3 8) Same as 7 above, except-that non-active duty
military patients were selected as the DoD

* beneficiary category.

9) Primary Diagnosis: Acute Upper Respiratory
Infection, except Bronchitis

Single Diagnosis
Without Surgery
DoD Beneficiary Category: AD
Age: 20-34 years
Sex: Male

10) Same as 9 above, except that non-active dutymilitary patients were selected as the DoD
beneficiary category.

3 11) Primary Diagnosis: Pneumonia, except Viral
Single Diagnosis
Without Surgery
DoD Beneficiary Category: ADAges 20,34 years
Sex: Male

3 12) Same 4s 11 above, except that non-active duty
military patients were selected as the DoD
beneficiary category.

13) Primary Diagnosis: Asthma
Single Diagnosis
Without Surgery
DoD Beneficiary Category: AD
Age: 0-19 years3 Sex: Male
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14) Same as 13 above, except that non-active duty
military patients were selected as the DoD
beneficiary category.

15) Primary Dtagnosis, Hypertrophy of Tonsilsand Adenoids
Single Diagnosis adAeod
With Surgery

DoD Beneficiary Category, AD
Ages 0-19
Sex, Female

I 16) Same as 15 above, except that non-active duty
military patients were selected as the DoD

i beneficiary category.

17) Primary Diagnosis: Inguinal Hernia
without Obstruction

Single Diagnosis
With Surgery
DoD Beneficiary Category: AD
Age, 20-34 years
Sex: Male

18) Same as 17 above, except that non-active duty
military patients were Selected as the DoD
beneficiary category.

19) Primary Diagnosis, Delivery without Complications
Single Diagnosis
With Surgery
DoD Beneficiary Category: AD,
Age: 20-34 years
Sex: Female

20) Same as 19 above, except that non-active duty

military patients were selected as the DoD
beneficiary category.

The final step in the selection process involved

3 excluding patients who would bias the length of stay data

from the DoD health care delivery system. Excluded were

Spatients who died, were transferred from or to another

hospital, left against medical advice, or were hos-

U pitalized awaiting a military Physical Evaluation Board.

U



* 56

PAS data included similar exclusions with the

exception of those awaiting physical evaluations. how-

ever, the PAS data also excluded patients who were hos-

pitalized for 100 days or more. This last criterion

5 was not included for DoD patients, because the hospital-

ization periods for the diagnoses selected would very

rarely extend to 100 days or more. The frequency of

3 such occurrences did not justify the computer time

involved to exclude those patients.

* B - Collection of Data

The inpatient data needed to conduct this study

were drawi. from the medical data systems maintained by

3 the Commission on Professional and hospital Activities

(CPHA), the Army, Navy, and Air Force. The CPHA is a

3 non-profit, nongovernmental medical research computer

center which produces two continuing studies of hospital

practice, the Professional Activity Study (PAS) and

the Medical Audit Program (MAP). In addition, the CPHA

produces special studies for participating hospitals and

3 an annual publication of length of stay data.

The book, Length of Stay in PAS Hospitals, United

I States, 1972, was the source of the PAS data used in this

3 study. The statistical tables in that book present

length of stay data in categories which correspond

closely to the patient profiles desgribed in the previous

section and a sample table is presented in Table 9. The
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I
EXAMPLE OF PAS L•NGTH

STAY DATA TABLE

Table 9U

66
127: Choleliauis and cholecystis (574.0-575.9)

TYPE OF TOTAL AVG. VARI
1  PERCENTILES

PATIENT PATIENTS STAY ANCE Sm 101h 051 901; 95u' ,
(1) () (3) (41 (1 1 (6) ( 1) ( 8) I ( 1) (,0) :(Ii)

1. SINGLE OX

A. ftl abd
0+1 isVS "42 42 9 1 4 S 7 9 1420:34 484 4 1 9 11 1 3 6 1 9 14

35.49 S8S 4 1 | 1 2 4 6 10 1I5
$0.64 4903 so 10 1 2 4 • 1 1 7

•5+ 4152 6• 22 2 2 6 3 12 IS 25

0319 YVS 1648 93 14 S 6 a 11 14 16 22
20, 34 2010S 9 2 13 6 6 • 10 13 16 22
35.49 21215 91 15 6 6 11 14 17 23
50-64 2098 3 1 06 19 6 7 9 12 1 6 19 26
6S+ 1054IS 135 42 7 8 12 16 22 26 37

2. MULTIPLE OX

0.39 Yo VI 340 53 15 I 2 5 6 9 12 19
20.34 3033 S5 1 7I 2 4 7 30 3 21
35.49 4590 6 2 20 2 2 5 0 i 1 14 23
50-64 7783 7.0 27 2 2 6 9 13 30 26
65+ 13493 93 49 3 3 3 12 37 22 31

0.19 yeS 649 33.4 35 6 • 30 24 13 22 30
20-34 9090 112 34 6 6 9 '13 17 21 34
3S.49 14293 122 41 6 7 10 14 20 24 37
50-64 20704 13.9 So 7 7 12 17 23 28 43
65+ 10717 13.3 l09 a 9 16 22 31 33 s9

3 SUB6TOTALS:
1. SINGLE DX
A t1 ,Wed 39419 4.9 14 1 2 4 6 9 11 3s
I . P~E 74496 104 21 6 6 9 12 16 19 23

2. MULTIPLE Ox
AiNot Op, 29239 7.3 37 2 3 6 10 14 13 31

6 red 63453 144 73 6 7 12 17 24 30 47
1. SINGLE ox 93915 9.2 21 3 4 31 1 is is 27
2. MULTIPLE DX 92692 12.3 71 3 4 10 15 22 23 44
A. NOT OPERATED 48613 6.6 30 1 2 1 3 13 36 27
U. OPERATEO 137949 12.2 49 6 7 10 36 20 21 40
TOTAL 0.19 YRS 3299 8 3 4 10 14 16 24

20,34 37075 8.7 23 2 4 8 10 14 17 25
35:49 44953 9.6 29 3 4 9 1 I 16 19 29
SO.64 64373 10.4 43 3 4 9 13 10 22 35

65+ 46907 13.6 111 3 5 11 J? 2S 31 48

GIANO TOTAL 1166607 10.8 so 9 4 9 is 19 2i s

I

8. Commission on Professional and Hospital Activities,
Length of §ta in PAS Hospitals, United States,
1972- p. - vi -U
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data are compiled from individual patient discharge

U abstracts submitted by hospitals participating in the

Professional Activity Study. 9 Those abstracts are con-

verted by the CPHA staff into computer data files from

5 which information for all CPHA products, including the

length of stay book, is extracted. The process required

I to produce those products is graphically displayed in

Table 10.

The length of stay data for the military medical

* departments are also maintained in computer data files.

Each military medical department maintains its own

3 distinct medical information system from which it draws

data and produces clinical and management reports. The

military departments utilize a system very similar to

5 that of the CPHA to collect inpatient data. Each hos-

pital prepares a case abstract for each inpatient dis-

U charged and submits them to its respective military

department's medical information center for processing

and inclusion in the medical data files. 1 0 Although the

3 information systems are conceptually similar, the case

abstract formats, codes, and content; the computer

* hardware; and report outputs all vary to such an extent

that each system is somewhat unique.

3 9. See the sample PAS case abstract in Appendix B.

10. See the sample military case abstracts in3 Appendices C,D, and E.
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DIAGRAM OF PAS MEDICAL RECORD
, INFORMATION SYSTEM 1 1

Table 10

U
HOSPITAL : HOSPITAL

CPHA
C PECTITS OWN

CLINICAL RECORD COMPUTER CENTER OVERALL
: STATISTICS

COMPUTER

CASE CO TMORE DETAILED3ABSTRACT . STATISTICS

* DATA FILE

" • HOSPITAL

: STUDIES INTERHOSPITAL
COMPARISONS

* 0
• 0

* 0

* S

i ~ ~11. ffLength of Stay in PAS HosptlUie. tts
I U
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U
Unfortunately, the length of stay data required for

I this study were not readily available from the military

3 medical information systems in the format required. -n_

Therefore, it was necessary to draw inpatient data files

from each inpatient information system and sort the data

into the matched patient groups.

I In order to minimize the time and effort required

to obtain the matched patient groups from each military

service, representatives of the Army and Navy inpatient

3 data systems were requested to transfer all of the 1972

inpatient data for the ten diagnoses being studied onto

U magnetic computer tapes. Those tapes were then con-

verted by the Air Force to its biometric data format

through the use of an existing conversion computer pro-

Sgram. Having converted the Army and Navy inpatient

data to the Air Force format, it was possible to utilize

U a single computer program to sort the inpatient data

from all three military medical services into the matched

patient groups discussed earlier.12

3 The comparisons of the military medical systems'

lengths of stay were accomplished through the use of a pre-

U programmed statistical computer routine. That computer pro-

gram incorporated parameters which required the size of the

samples to be compared to be equal to or greater than 100

U
12. See Appendix P.

U
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U
and no more than 501. If the sorting process described

above resulted in samples which exceeded that upper limit,

3 the computer was utilized to select a random sample of

501 patients from the larger sample group. If the sort-

3 ing process resulted in a sample size which was smaller

than 100, the pre-programmed statistical routine was not

used. In those cases, the statistical tests had to be

3 calculated manually.

C - The Test Statistic

3 The Kolmogorov-Smirnov two-sample, two-tailed test

was selected to test the sub-hypotheses at the .05 level

U of significance. The test is essentially a goodness-of-

3 fit test which is designed to determine whether two

samples have been drawn from populations with the same

3 distribution. The two-tailed test was utilized because

it is sensitive to any kind of difference in the dis-

tributions from which the two samples were drawn (e.g.,

I differences in central tendency, indispersion, or in

skewness). 1 3

Sidney Siegel described the principle of the test

as follows:

I If the two samples have in fact been drawn
from the same population distribution, then
the cumulative distributions of both samples
may be expected to be fairly close to each

1 13. Sidney Siegel, Nonparametric Statistic for the

Behavioral Sciences, p. 127.I
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other, in as much as they both should show
only random deviations from the population
distribution. If the two sample cumulative
distributions are "too far apArt" at any
point, this suggests that the samples come
from different populations. Thus a large
enough deviation between the two sample
cumulative distributions is evidence for
rejecting Ho.14

The computation of this test statistic is shown in

U Appendix G.

3 In order to reach a conclusion concerning each

major hypothesis, the probability values for the sub-

Shypotheses had to be combined to gain a composite value

for their respective major hypotheses. The Kolmogorov-

I Smirnov test is not an additive test. However, the

* probability values obtained through the use of the

Kolmogorov-Smirnov two-sample test can be converted to

Sa Chi-square (X2 ) value for two degrees of freedom by

using the formula:15

X2 = -2(logeP)

R.A. Fisher described the technique as follows:

When a number of quite independent tests of
significance have been made,,it sometimes happens
that although few or none can be claimed in-
dividually as significant, yet the aggregate
gives an impression that the probabilities are
on the whole lower than would often have been

U 14. Ibid.

15. Information ob.- -d from John Bircher, PhD.,
Statistician, Biometrics Division, Office of
the USAF Surgeon General, February 25, 1974,
in a personal interview.



obtained by chance. It is sometimes desired,
taking account only of these probabilities,
and not of the detailed composition of the
data from which they are derived, which may
be of very different kinds, to obtain a
single test of the significance of the aggre-
gate, based on the product of the probabili-ties individually observed.

The circums~ance that the sum of a number of
values of X4 is itself distributed in the X2

distribution with the appropriate number of
degrees of freedom, may be made the basis of
such a test. For in the particular case when
n=2, the natural logarithm of the probability
is equal to -4X2 . If therefore we take the
natural logarithm of a probability, change
its sign and double it, we have the equivalent
value of X for 2 degrees of freedom. Any
number of such values may be added together,
to give a composite test, using the Table of
x2 to examine the significance of the result.1 6

Cnnclusions concerning the major hypotheses were also

3 based on a .05 level of significance.

D - Limitations of the Study

The ral validity of the results of this study

m will be lii. ted by two factors:

1) The degree to which the matching process

m eliminated length of stay differences which

were due to the patient mix, and

S2 ) the am ount of b ias introduced into the

sampling method by the upe of the writer's

judgment in the selection of the patient

3 profiles to be compared.

Simoad .Fse , ______

16. Sir Ronald A. Fisher, SC.D., F.R.S., Statistical
Methods for Research Workers, p. 99.U
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UI

The matching process was more successful among

I patient groups treated in military hospitals than

between PAS patients and their DoD counterparts. The

PAS data differed from the military data in several

significant ways. The first difference involved the

diagnostic codes used. As we mentioned earlier in

U this chapter, the PAS system utilizes the Hospital

Adaptation of the International Classification of

Diseases, Adapted (H-ICDA) for coding patient diagnoses;

whereas military hospitals code discharge diagnoses

according to the eighth edition of the International

3 Classification of Diseases, Adapted (ICDA-8). Therefore,

the PAS diagnostic codes include a broader scope of

patients' diagnoses. The degree to which these variances

3 between the diagnostic codes of the PAS and military

hospitals will affect the length of stay comparisons

* is unknown.

A second disparity between PAS and DoD patient data

was that, unlike the former, the latter were sex-specific.

3 However, according to studies by Holmberg and James,

Neuberger, and Neuberger, sex has a very insignificant

U relationship to length of stay. 17 Therefore, this

17. R. Hopkins Holmberg, "The Relation of Certain
Factors to Length of Inpatient Stay," p. 181
Estelle James, Egon Neuberger, and Florence
Neuberger, "Hospital Length of Stay -- A
Preliminary Analysis," p. 9.U
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U
matching difficulty was not considered to have affected

U the test results to any measurable degree.

3 The fact that PAS data contain Canadian patient

data in addition to those from hospitals within the

3I continental United States presented another inconsis-

tency between the PAS and DoD data. The Canadian patients,

U while only 10% of the total PAS patients, did represent

3 length of stay data from a governmentally controlled

health care system which is considerably different than

3 the private health care system in the United States. How-

ever, PAS data are more similar to DoD data in that neither

U Canadian nor DoD patients are required to make any

3 significant direct payments for their health care.

Unfortunately, the data intervals for the comparisons

of PAS and DoD length of stay data are fixed because of

the structure of the PAS length of stay book. Therefore,

U if the null hypotheses for those comparisons are accepted,

I we will not know whether the results are valid or merely

due to the obscuring of differences within broad data

3 intervals. The importance of arraying data in a suffi-

cient number of intervals is described as follows by

I Siegel:

In the use of the Kolmogorov-Smirnov test on
data for which the size and number of inter-
vals are arbitrary, it is well to use as many
intervals as are feasible. When too few
intervals are used, information may be wasted.
That is the maximum vertical deviation "D" of

U
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U
the two cumulative step functions may be
obscured bv casting the data into too few
intervals.

Despite the limitations delineated above, the

length of stay comparisons in this study are made be-

Stween more closely matched groups of patients than in

any previous research. In addition, the results should

provide a clear indication of the relative length of

3 stay experiences of the total patient populations of

those health care delivery systems studied.U
U
U
U
I

I
I

Ul 18. Siegel, p. 128.

Ui
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U
U
U

U III FINDINGS

U The results of the tests of the hypotheses are pro-

3 sented in the first portion of this chapter. The pre-

sentations incorporate a four step format which includes

a statement of the null form of the major hypothesis; a

table which lists the results of the testing of each

U sub-hypothesis; an analysis of the major hypothesis; and

finally, a discussion of the findings.

In the second part of the chapter, the sample length

of stay data from each of the four health care delivery

systems are presented graphically. The cumulative fre-

i quency distributions which are plotted in the graphs

consist of a maximum of eight data points, but should

provide the reader with a fairly accurate picture of

each health care system's length of stay experience. The

four systems' length of stay performances for a particular

i patient profile are incorporated into a single graph to

facilitate comparisons by the reader.

I
I
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i ~A - RESULTS OF TESTS OF HYPOTiiESES

U
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U
U
U
U
U
U
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Hypothesis 11

3 Step I I Ho

Active duty military patients hospitalized

U in U.S. Army hospitals experience the same

* lengths of stay as patients who are compara-

ble in terms of selected age, diagnostic, and

surgical characteristics but are hospitalized

in PAS hospitals.

* Step 21

3 SUMMARY OF TESTS OF SUB-HYPOTHESES

Table 11U
Pri- Prob-

Sub- mary abil- Equiv-
hypoth- Diag- Army PAS ity aient
eses nosis N* N* Value Result X_ Value

I 1(a) 009.2 497 14,410 0.000 reject H 93988
1(b) 250.9 51 3,843 0.024 reject H 8.54
1(c) 412.9 6 3,029 0** **

1(d) 455.0 243 9,488 0.000 reject Ho 72.92
1(e) 465.0 491 2,834 0.000 reject Ho 253.21
l(f) 486.0 498 8,313 0.000 reject Ho 229.05
1(g) 493.0 165 11,135 0.000 reject Ho 82.89
1(h) 500.0 13 230.060 0.000 reject Ho 33.66
1(i) 5500o 498 16,022 0.000 reject H0  221.82
1(j) 650.0 20 31,850 0.315 accept H0  2.31

Composite X2 Value = 1844.28

3*N = Sample size

**Sample size too small for valid comparison to be
3 made.

I
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Step 3: Analysis of Major Hypothesis is

U 1. Composite X2 = 1844.28

Degrees of freedom = 18

0 significance level = .05

2. X22 0 5 l 1 8 = 28.87

3. Reject the null hypothesis if

I2�-X5os5 1 8 = 28.87

* Accept the null hypothesis if

x2.0518 = 28.87

4. Therefore, the null hypothesis is rejected

at the .05 level of significance.

I Step 4: Findings I

The analysis of the data in Table 11 reveals

that there is a significant difference be-

tween the lengths of stay experienced by

active duty military patients hospitalized

U in Army hospitals and the lengths of stay of

comparable patients hospitalized in PAS hos-

pitals. The composite X2 value is extremely

3 large and indicates a very small probability

of committing a Type I error. Consequently,

Um the null form of the major hypothesis is re-

jected and the alternative, or working hypoth-

esis, is accepted.

I
I
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Hypothesis 2:

U1 Step 1. Hos

Non-active duty military patients hospitalized

in U.S. Army hospitals experience the same

lengths of stay as patients who are comparable

in terms of selected age, diagnostic, and

surgical characteristics but are hospitalized

3 in PAS hospitals.

Step 21

l SUMMARY OF TESTS OF SUB-HYPOTHESES

Table 12

Pri- Prob-
Sub- mary abil- Equiv-
hypotn- Diag- Army PAS ity aient
eses nosis N* _* Value Result X Value

2(a) 009.2 38 14,410 0.000 reject Ho 55.16
2(b) 250.9 23 3,843 0.010 reject Ho 9.21
2(c) 412.9 24 3,029 0.163 accept Ho 3.63
2(d) 455.0 10 9,488 0.327 accept Ho 2.24
2(e) 465.0 87 2,834 0.000 reject Ho 61.02
2(f) 486.0 99 8,313 0.000 reject Ho 67.50
2(g) 493.0 229 11,135 0.000 reject Ho 121.38
2(h) 500.0 499 230,060 0.001 reject Ho 14.77
2(i) 550.0 253 16,022 0.035 reject Ho 6.70
2(j) 650.0 498 31,850 0.000 reject Ho 613.65

Composite X2 Value = 955.26

if*N = Sample size

I
I
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Step 31 Analysis of Major Hypothesis 21

U 1. Composite X2 = 955.26

3 Degrees of freedom = 20

*significance level = .05
2. X2 0  = 31.41

3. Reject the null hypothesis if
X2--x 2 0 5 ,2 0 = 31.41

g Accept the null hypothesis if

X2  .X2 o = 31.41

4. Therefore, the null hypothesis is rejected

at the .05 level of significance.

IStep 4: F_ ndingss

g The analysis of the data in Table 12 reveals

that there is a significant difference be-

3 tween the lengths of stay experienced by

non-active duty military patients hospitalized

I in Army hospitals and the lengths of stay of

comparable patients hospitalized in PAS

hospitals. The composite X2 value is very

3 large and indicates a small probability of

committing a Type I error. Consequently, the

I null form of the major hypothesis is rejected

and the alternative, or working hypothesis,

is accepted.

U
U
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3
Hypothesis 3:

Step 1I Hot

5 Active duty military patiepts hospitalized

in U.S. Naval hospitals experience the same

3 lengths of stay as patientI who are compara-

ble in terms of selected age, diagnostic,

and surgical characteristics but are hospi-

3 talized in PAS hospitals.

Step 2t

SUMMARY OF TESTS OF SUB-HYPOTHESES

Table 13

Pri- Prob-
Sub- mary abil- Equiv-
hypoth- Diag- Navy PAS ity aient
esis nosis N* N* Value Result X' Value

3(a) 009.2 223 14,410 0.0 reject H0  118.72
3(b) 250.9 115 3,843 0.000 reject Ho 124.05
3(c) 412.9 36 3,029 0.000 reject Ho 44.85
3(d) 455.0 186 9,488 0.000 reject Ho 261.05
3(e) 465.0 355 2,834 0.000 reject Ho 39.57
3(f) 486.0 500 8,313 0.000 reject Ho 73.96
3(g) 493.0 92 11,135 0.000 reject Ho 93.48
3(h) 500.0 20 230060 0.000 reject H0  63.26
3(i) 550.0 501 16,022 0.000 reject Ho 770.34
30) 650.0 22 31,850 0.000 reject Ho 92.32

Composite X2 Value = 1681.60

I *N = Sample size

3
S
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Step 31 Analysis of Major Hypothesis 3,

3 1. Composite X2 = 1681.60

Degrees of freedom = g0

significance level = .05
2. X.0520 = 31.41

3. Reject the null hypothesis ifI.05;20 = 31.41

. Accept the null hypothesis if

X2 < X2  = 31.41
.05120

4. Therefore, the null hypothesis is rejected

at the .05 level of significance.

5 Step 4t Findings:

The analysis of the data in Table 13 reveals

that there is a significant difference in the

3lengths of stay experienced by active duty

military patients treated in Naval hospitals

and the lengths of stay of comparable patients

treated in PAS hospitals. The composite X2

value is extremely large and indicates a very

5 small probability of a Type I error.* Con-

sequently, the null hypothesis is rejected and

U the alternative, in this case the working

g hypothesis, is accepted.

3 *Type I error occurs when one rejects Ho when it is,

in fact, true.I
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Hypothesis 4:

U Step ls Hos

5 Non-active duty military patients hospitalized

in U.S. Naval hospitals experience the same

3_ lengths of stay as patients who are comparable

in terms of selected age, diagnostic, and

I surgical characteristics but are hospitalized

£ in PAS hospitals.

Step 2:

SUMMARY OF TESTS OF SUB-HYPOTHESES

Table 14

Pri- Prob-
Sub- mary abil- Equiv-
hypoth- Diag- Navy PAS ity aient
esis nosis N* N* Value Result X Value

4(a) 009.2 9 14t410 0.678 accept Ho 0.78
4(b) 250.9 92 3,843 0.035 reject Ho 6.70
4(c) 412.9 53 3,029 0.013 reject Ho 8.69
4(d) 455.0 8 9,488 0.995 accept Ho 0.01
4(e) 465.0 2 2,834 ** ** **
4(f) 486.0 8 8,313 ** **
4(g) 493.0 364 11,135 0.000 reject Ho 523.02
4(h) 500.0 501 230,060 0.003 reject Ho 10.00
4(i) 550.0 49 16,022 0.002 reject Ho 12.0054(j) 650.0 501 31,850 0.000 reject Ho 552.75

Composite X2 Value = 1113.95

3 *N = Sample size

**Sample size to small for valid comparison to be
made.

4
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5 Step 3: Analysis of Major Hypothesis 4a

1. Composite = 1113.95

Degrees of freedom = f6

U significance level = .05

32. X05 s116 = 26.296

3. Reject the null hypothesis if

x2 a X2 = 26.296.05;16

Accept the null hypothesis if
I X24 X2

. 0516 = 26.296

3 4. Therefore, the null hypothesis is rejected

at the .05 level of significance.

Step 4: Findings:

The analysis of the data in Table 14 reveals that

there is a significant difference in the lengths

3 of stay experienced by non-active duty military

patients hospitalized in Naval hospitals and the

5 lengths of stay of comparable patients hospital-

ized in PAS hospitals. The composite X2 value is

3 extremely large and indicates a very small prob-

5 ability of committing a Type I error. The

acceptance of the null hypothesis for two of the

* sub-hypotheses may be more a function of the

small sample size than of the comparability of the

S distributions of the lengths of stay. Despite

£ the acceptance of the null form of two sub-

hypotheses, the null form of the major hypothesis

3is rejected in favor of thp alternative hypothesis.
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3
Hypothesis 5t

U Step It Hot

3 Active duty military patients hospitalized

in U.S. Air Force hospitals experience the

3I same lengths of stay as patients who are

comparable in terms of selected age, diag-

U nostic, and surgical characteristics but are

hospitalized in PAS hospitals.

Step 2t

SUMMARY OF TESTS OF SUB-HYPOTHESES

Table 15S
Pri- Prob-

Sub- mary abil- Equiv-
hypoth- Diag- USAF PAS ity aient
esis nosis N* N* Value Result X Value

5(a) 009.2 501 14,410 0.000 reject Ho 1269.26
5(b) 250.9 51 3,843 0.051 accept Ho 5.80
5(c) 412.9 14 3,029 0.222 accept Ho 3.01

1 5(d) 455.0 180 9,488 0.000 reject Ho 42.70
5(e) 465.0 497 2,834 0.000 reject Ho 217.80
5(f) 486.0 191 8,313 0.000 reject Ho 118.30
5(g) 493.0 27 11,135 0.000 reject Ho 101.80
5(h) 500.0 16 230,060 0.000 reject Ho 25.65
5(1) 550.0 501 16,022 0.000 reject Ho 76.415 5(j) 650.0 45 31,850 0.149 accept Ho 3.81

3 Composite X2 Value = 1864.54

*N = Sample size
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Step 31 Analysis of Major Hypothesis 51

3 1. Composite X2 = 1864.54

3 Degrees of freedom = 20

*%significance level = .05

3 .05120 = 31.41

3. Reject the null hypothesis if

U05120 = 31.41

Accept the null hypothesis if
X2< 2 14

.xx05120 = 31

3 4. Therefore, the null hypothesis is rejected

at the .05 level of significance.

I Step 4: Findingst

* The analysis of the data in Table 15 reveals

that there is a significant difference in the

5 lengths of stay experienced by active duty

military patients hospitalized in Air Force

U hospitals and the lengths of stay of compara-

ble patients treated in PAS hospitals. The

extremely large composite X2 value indicates

3 a very small probability of committing a Type

I error. Consequently, the null form of the

* major hypothesis is rejected and the alternative,

or working hypothesis, is accepted.

U
U
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Hypothesis 61

3 Step 1: Ho,

Non-active duty military patients hospitalized

in U.S. Air Force hospitals experience the same

lengths of stay as patients who are comparable
in terms of selected age, diagnostic, and

3 surgical characteristics but are hospitalized

in PAS hospitals.

IStep 2t
3 SUMMARY OF TESTS OF SUB-HYPOTHESES

Table 16I
Pri- Prob-

Sub- mary abil- Equiv-
hypoth- Diag- USAF PAS ity aient
esis nosis N* N* Value Result X Value

16(a) 009.2 40 14,410 00 reject Ho 72.23
6(b) 250.9 42 3,843 0.000 reject Ho 32.25
6(c) 412.9 8 3,029 0.994 accept HO 0.01
6(d) 455.0 5 9 488 ** **
6(e) 465.0 38 2,834 0.000 reject Ho 16.93
6(f) 486.0 38 89313 0.001 reject Ho 14.10
6(g) 493.0 501 11,135 0.000 reject Ho 760.37
6(h) 500.0 501 230,060 0.055 accept Ho 5.83
6(i) 550.0 69 16,022 0.000 reject Ho 36.3136(j) 650.0 501 31,850 0.000 reject Ho 121.82

Composite X2 Value = 1059.85

3*N = Sample size

**Sample size too small for valid comparison to be
* made.

I
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U
Step 3a Analysis of Major Hypothesis 61

3 1. Composite X2 - 1059.85

Degrees of freedom = 18

Ssignificance level = .05
2.38 = 28.87

3. Reject the null hypothesis if

x2?x2  = 28.87

Accept the null hypothesis if

X24 X%20 51 1 8 = 28.87

3 4. Therefore, the null hypothesis is rejected

at the .05 level of significance.

3 Step 4t Findings.

The analysis of the data in Table 16 reveals

that there is a significant difference in

3 the lengths of stay experienced by non-active

duty military patients hospitalized in Air

3 Force hospitals and the lengths of stay of

comparable patients treated in PAS hospitals.

The extremely large composite X2 value

3 indicates a very small probability of com-

mitting a Type I error. Consequently, the

null form of the major hypothesis is rejected

and the alternative, or working hypothesis,

is accepted.

U
U
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Hypothesis 73

Step 1i Ho,

Active duty military patients hospitalized

in U.S. Army hospitals experience the same

lengths of stay as active duty military

patients who are matched in terms of selected

U age, sex, diagnostic, and surgical character-

3 istics but are hospitalized in U.S. Naval

hospitals.

*Step 21

SUMMARY OF TESTS OF SUB-HYPOTHESES

Table 17

Sub- mary abil- Equiv-
hypoth- Diag- Army Navy ity alent
eses nosis N* N* Value Result X2 Value

3( a 009.2 50• 223 O.OOQ reject H0  15.107(b) 250.9 ..,- 115 0.000 reject Ho 12.00
7(c) 412.9 6 36 **3 7(d) 455.0 243 186 0.000 reject Ho 24.22
7(e) 465.0 501 355 0.000 reject H 13.44
7(f) 486.0 498 500 0.000 reject Ho 21.08
7(g) 493.0 165 92 0.000 reject Ho 36.31
7(h) 500.0 13 20 0.142 accept Ho 3.90
7(i) 550.0 498 501 0.000 reject Ho 101.03
7(j) 650.0 20 22 0.155 accept Ho 3.73

Composite X2 Value = 230.81

*N = Sample size

**Sample size too small for valid comparisons to be
made.U
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Step 3a Analysis of Major Hypothesis 71

3 1. Composite X2 = 230.81

3 Degrees of freedom = 18

*significance level = .05

2. X05218 = 28.87
3. Reject the null hypothesis if

IX2 a X2 , 28.87
.05118 -2

Accept the null hypothesis if

X 2< X2 = 28.87.05118

4. Therefore, the null hypothesis is rejected

at the .05 level of significance.

Step 41 Findings:

The analysis of the date ip Table 17 reveals

that there is a significant difference be-

3 tween the lengths of stay experienced by

active duty military patients hospitalized

I in Army hospitals and the lengths of stay of

comparable patients hospitalized in Naval

hospitals. The large composite X2 value in-

dicates a very small probability of committing

a Type I error. Consequently, the null form

I of the major hypothesis is rejected, and the

alternative, or working hypothesis, is accepted.

I
U
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Hypothesis 8:

Step 1s Ho,

Non-active duty military patients hospitalized

in U.S. Army hospitals experience the same

lengths of stay as non-active duty military

patients who are matched in terms of selected

age, sex, diagnostic, and surgical character-

istics but are hospitalized in U.S. Naval

hospitals.

Step 2:

SUMMARY OF TESTS OF SUB-HYPOTHESES

Table 18

Pri- Prob-
Sub- mary abil- Equiv-
hypoth- Diag- Army Navy ity aient
eses nosis N* N* Value Result X Value

8(a) 009.2 38 9 0.047 reject Ho 6.16
8(b) 250.9 23 92 0.136 accept Ho 3.99
8(c) 412.9 24 53 0.123 accept Ho 4.19
8(d) 455.0 10 8 0.995 accept Ho 0.01
8(e) 465.0 87 2 ** ** **
8(f) 486.0 99 8 0.022 reject Ho 7.63
8(g) 493.0 229 364 0.000 reject Ho 279.51
8(h) 500.0 499 501 0.005 reject Ho 10.00
8(i) 550.0 253 49 0.075 accept Ho 5.18
8(j) 650.0 498 "501 0.000 reject Ho 166.58

Composite X2 Value = 483.25

*N = Sample size

**Sample size too small for valid comparison to be
made.U|
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I|
Step 31 Analysis of Major Hypothesis 8s

1. Composite X2 = 483.25

Degrees of freedom = 18

.4 significance level = .05
2. X 2 = 26.87

3. Reject the null hypothesis if

U X2 8= 26.87.05:18
Accept the null hypothesis if
SX2< X2  = 26.87

.05,18
3 4. Therefore, the null hypothesis is rejected

at the .05 level of significance.

3Step 41 Findings:

The analysis of the data in Table 18 reveals

that there is a difference between the lengths

3 of stay of non-active duty military patients

hospitalized in Army hospitals and the lengths

3 of stay of comparable patients hospitalized

in Naval hospitals. The composite X2 value,

U while not overwhelmingly large, was large

3 enough to result in the rejection of the null

hypothesis and the acceptance of the alternative,

3 or working hypothesis. However, the acceptance

of four of the nine null forms of the sub-

hypotheses would seem to indicate that the

lengths of stay for many diagnoses may be very

similar for non-active duty patients treated

3 in Army and Naval hospitals.
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U
3 Hypothesis 9t

Step 1 Hot

Active duty military patients hospitalized

in U.S. Army hospitals experience the same

3 lengths of stay as active duty military patients

who are matched in terms of selected age, sex,

diagnostic, and surgical characteristics but

3 are hospitalized in U.S. Air force hospitals.

Step 2t

U SUMMARY OF TESTS OF SUB-HYPOTHESES

* Table 19

Pri- Prob-
Sub- mary abil- Equiv-
hypoth- Diag- Army USAF ity alent
eses nosis N* N* Value Result X4 Value

9(a) 009.2 497 501 0.000 reject Ho 11.13
9(b) 250.9 51 51 0.610 accept Ho 0.99
9(c) 412.9 6 14 ** ** *
9(d) 455.0 243 180 0.801 accept Ho 0.449() 650491 497 0.7 cep o 532

9(f) 486.0 498 191 0.031 reject Ho 6.95
9(g) 493.0 16 27 0.007 reject Ho 10.00
9(h) 500.0 13 16 0.984 accept Ho 0.03
9(i) 550.0 498 501 0.000 reject Ho 21.08Uo
9(j) 650.0 29 45 0.930 accept Ho 2.08

Composite Value = 58.02

U*N = Sample size

**Sample size too small for valid comparison to be
made.

I
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U
Step 3: Analysis of Major Hypothesis 9s

U 1. Composite X2 = 58.02

3 Degrees of freedom = 18

o esignificance level = .05

2. 0X2 = 26.87
3. Reject the null hypothesis if

X X 2  =26.8

.05s18 1 6.87

Accept the null hypothesis if

X*2 X 2
.05118 = 26.87

3 4. Therefore, the null hypothesis is rejected

at the .05 level of significance.

U Step 4: Findings:

* The analysis of the data in Table 19 reveals

that there is a difference between the lengths

3 of stay of active duty military patients

hospitalized in Army hospitals and the lengths

U of stay of comparable patients hospitalized

in Air Force hospitals. The composite X2

value, while not extremely large, was sufficient

* to reject the null hypothesis and accept the

alternative, or working hypothesis. However,

* the acceptance of five of nine sub-hypotheses

may indicate that the lengths of stay for many

diagnostic groups may be very similar for active

3 duty military patients treated in Army and Air

Force hospitals.U
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U
Hypothesis 10t

U Step 1i Hot

3 Non-active duty military patients hospitalized

in U.S. Army hospitals experience the same

3lengths of stay as non-active duty military

patients who are matched in terms of selected

U age, sex, diagnostic, and surgical character-

3 istics but are hospitalized in U.S. Air Force

hospitals.

* Step 2:

SUMMARY OF TESTS OF SUB-HYPOTHESES

I Table 20

1 Pri- Prob-
Sub- mary abil- Equiv-
hypoth- Diag- Army USAF ity aient
eses nosis N* N* Value Result X Value

10(a) 009.2 497 501 0.014 reject Ho 8.54
10(b) 250.9 23 42 0.776 accept Ho 0.51
10(c) 412.9 24 8 0.851 accept Ho 0.32
10(d) 455.0 10 5** **
10(e) 465.0 87 38 0.000 reject Ho 38.05
10(f) 486.o 99 38 0.000 reject H0  21.85
10(g) 493.0 229 501 0.000 reject Ho 339.39
10(h) 500.0 4499 501 0.084 accept H 4.95110(1) 550.0 253 69 0.004 reject H 0  10.00
10(j) 650.0 498 501 0.000 reject Ho0 101.03

Composite X2 Value = 524.64

3 *N = Sample size

**Sample size too small for valid comparison to be
made
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Step 31 Analysis of Major Hypothesis 10i

1 1. Composite X2 = 524.64

Degrees of freedom = 18

ot significance level =ý .05
2. 2 = 26.87

3. Reject the null hypothesis if
0 2 2:X = 26.87

kx05 118

Accept the null hypothesis if
SX24 X2 =26.87

x~x 05118 m 68
4. Therefore, the null hypothesis is rejected

at the .05 level of significance.

3 Step 41 Findings:

The analysis of the data in Table 20 reveals

that there is a signifipant difference be-

3 tween the lengths of stay experienced by

non-active duty military patients hospitalized

* in Army hospitals and the lengths of stay of

comparable patients hospitalized in Air Force

hospitals. The large composite X2 value in-

dicates a very small probability of committing

a Type I error. Consequently, the null form

3 of the major hypothesis is rejected, and the

alternative, or working hypothesis, is

accepted.

U
I
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I
Hypothesis 11:

I Step I i Ho0
i Active duty military patients hospitalized

in U.S. Air Force hospitals experience the

I same lengths of stay as active duty military

patients who are matched in terms of selected

I age, sex, diagnostic, and surgical character-

istics but are hospitalized in U.S. Naval

hospitals.

I Step 2:

SUMMARY OF TESTS OF SUB-HYPOTHESES

I Table 21

I Pri- Prob-
Sub- mary abil- Equiv-
hypoth- Diag- USAF Navy ity alent
esis nosis N* N* Value Result X2 Value

11(a) 009.2 501 223 0.000 reject Ho 140.70
1 11(b) 250.9 51 115 0.000 reject Ho 33.90

11(c) 412.9 14 36 0.000 reject Ho 23.80
11(d) 455.0 180 186 0.000 reject Ho 79.97
11(e) 465.0 497 355 0.000 reject H 43.77
11(f) 486.o 191 500 0.000 reject Ho 23.40
11(g) 493.0 27 92 0.000 reject Ho 18.93
11(h) 500.0 16 20 0.136 accept H0  9911(i) 550.0 501 501 0.000 reject H 19.7011(j) 650.0 45 22 0.421 accept H0  1.73

Composite X2 Value = 564.89

I
• = Sample sizeI

I
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Step 31 Analysis of Hypothesis 11:

11. Composite X2 = 564.89

Degrees of freedom = 20

o4significance level = .05
2. X 0 5 12 0 = 31.41

3. Reject the null hypothesis if
I X2 •X2 5> 2 0 = 31.41

Accept the null hypothesis if

e.X2 2.4• 0 5 12 0 = 31.41

4. Therefore, the null hypothesis is rejected

at the .05 level of significance.

Step 4: Findings:

The analysis of the data in Table 21 reveals

that there is a significant difference in

the lengths of stay experienced by active

duty pilitary patients hospitalized in Air

U Force hospitals and the lengths of stay of

comparable patients hospitalized in Naval

hospitals. The large composite X2 value in-

dicates a very small probability of committing

a Type I error. Consequently, the null form

of the major hypothesis is rejected and the

Salternative, or working hypothesis, is

accepted.

U
I
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Hypothesis 121

I Step it Ho:

Non-active duty military patients hospitalized

in U.S. Air Force hospitals experience the

I same lergths of stay as non-active duty mili-

tary patients who are matched in terms of

selected age, sex, diagnostic, and surgical

characteristics but are hospitalized in U.S.

I Naval hospitals.

I Step 2s

SUMMARY OF TESTS OF SUB-HYPOTHESES

I Table 22

I Pri- Prob-
Sub- mary abil- Equiv-
hypoth- Diag- USAF Navy ity aient
esis nosis N* N* Value Result X Value

12(a) 009.2 40 9 0.038 reject Ho 6.54
12(b) 250.9 42 92 0.002 reject Ho 16.40
12(c) 412.9 8 53 0.999 accept Ho 0.00
12(d) 455.0 5** **
12(e) 465.0 38 2
12(f) 486.0 38 8 0.194 accept Ho 3.28
12(g) 493.0 501 364 0.987 accept Ho 0.03
12(h) 500.0 501 501 0.996 accept Ho 0.01
12(i) 550.0 69 49 0.003 reject Ho 12.00
12(j) 650.0 501 501 0.000 reject Ho 84.73

Composite X2 Value = 122.99

*N = Sample size

5 **Sample size too small for valid comparisons to be
made.I
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Step 31 Analysis of Major Hypothesis 121

1. Composite X2 = 122.99

Degrees of freedom = 16

atsignificance level = .05
2. 2

2. X2 = 26.296

3. Reject the null hypothesis if
X2>X

.05116 = 26.296

Accept the null hypothesis if

X X05i16 = 26.296

4. Therefore, the null hypothesis is rejected

at the .05 level of significance.

Step 4: Findings:

The analysis of the data in Table 22 reveals

that there is a significant difference in

the lengths of stay experienced by non-active

duty military patients hospitalized in Air

Force hospitals and the lengths of stay of

comparable patients hospitalized in Navy

hospitals. Although the composite X2 value

is not extremely large, the probability of

committing a Type I error is still quite

small. Therefore, the null form of the major

hypothesis is rejected and the alternative,

or working hypothesis, is accepted.



B - GRAPHIC PRESENTATIONS OF PAS, ARMY,

NAVY. AND AIR FORCE LENGTH OF STAY DATA
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PAS, ARMY, NAVY, AND AIR FORCE AVERAGE LENGTHS
OF STAY FOR TEN SELECTED DIAGNOSES

Table 23

Average Length of Stay (Days)

Primary
Diag- Army NavX Air Force
nosis PAS AD " NonAD oAD Non-AD AD Non-AD

009.2 3.5 2.7 3.0 6.5 16.o* 1.9 2.9
250 .9 7.8 21.7 6.7 0.8 11.2 8.1 6.1
412.9 7.6 7.7* 7.5 48.8 10.7 4.9 13.9*
455.0 6.0 7.3 6.5* 18.2 7.9* 7.8 11.6*
465.0 3.8 2.8 3.4 4.3 2.0* 3.2 3.0
486.0 6.5 5.4 5.5 12.5 8.0* 6.4 6.0
493.0 4.3 9.3 8.8 23.5 3.2 5.3 3.1
500.0 1.8 4.4* 2.7 7.2 2.1 5.1* 2.1
550.0 5.1 8.2 4.1 14.9 8.9 6.6 4.6
650.0 3.6 4.2 3.4 10.2 3.8 5.1 4.0

*Sample size less than 20
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IV SUMMARY OF FINDINGS,
CONCLUSIONS. AND RECOMMEATIONS

For those readers who lack the time or inclination

Il to read this entire paper, this chapter presents a

summary of the major findings, the conclusions reached

by this writer, and several recommendations based on

5 those findings and conclusions.

A - Summary of Findings

SHYPOTHESIS 1i Acive dutr militar patients hos-
pitalized in L m hospitals
experience the same lengths of stay
as patients who are comparable in
terms of selected age, diagnostic,
and surgical characteristics but are
hospitalized in PAS hospitals.

REJECTED, accept the alternative.

HYPOTHESIS 21 Non-active duty-military patients hos-pitalize~d in US..Am hospitals
experience the same-lngths of stay
as patients who are comparable in
terms of selected age, diagnostic, and
surgical characteristics but are hos-
pitalized in PAS hospitals.

REJECTED, accept the alternative.

HYPOTHESIS 3, dui patients hos-
pitali zedn.-S hospitals

experience the same lengths of stay
as patients who are comparable in terms
of selected age, diagnostic, and sur-
gical characteristics but are hospi-
talized in PA$ h9spitals.

REJECTED, accept the alternative.
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HYPOTHESIS 4, Non-active duty military patients hos-
piaiizea in U.S_ Naya hospitals
experience the same lengths of stay
as patients who are comparable in
terms of selected age, diagnostic, and
surgical characteristics but are hos-
pitalized in PAS hospitals.

REJECTED, accept the alternative.

HYPOTHESIS 53 Active duty military patients hos-
pitalizeci inMu7. Airoce hospitals
experience the same lengths-of stay
as patients who are comparable in
terms of selected age, diagnostic, and
surgical characteristics but are hos-
pitalized in PAS hospitals.

REJECTED, accept the alternative.

HYPOTHESIS 6s Non-active dut militar e ts hos-
p-italize n , ir e hospitals
experience the same engths of stay
as patients who are comparable in
terms of selected age, diagnostic, and
surgical characteristics but are hos-
pitalized in PAS hospitals.

REJECTED, accept the alternative.

HYPOTHESIS 7s .&"iy ut vmilitaryapaents hos-
pital ze fn •__ - hospitals
experience the same lengths of stay
as active duty military patients who
are comparable in terms of selected
age, sex, diagnostic, and surgical
characteristics but are hospitalized
in .U.S.- aval hospitals.

REJECTED, accept the alternative.

HYPOTHESIS 81 Non-active duty military patients hos-
pitalized in U.S.- Arm_ hv n mal_ .
experience the same lengths of stay
as non-active duty patients who are
comparable in terms of selected age,
sex, diagnostic, and surgical character-
istics but are hospitalized

REJECTED, accept the alternative.
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HYPOTHESIS 91 Active duty military patients hos-
pitalized in u.S. f- n ias
experience the same lengths of stay
as active duty military patients who
are comparable in terms of selected
age, sex, diagnostic, and surgical
characteristics but are hospitalized
in US. Air Force hospitals.

REJECTEDI, accept the alternative.
HYPOTHESIS 10 Non-active duty militar atients hos-

S•nlall ze-d in-_U s rl• honsp17's
experience the same lengths of stay
as non-active duty military patients
who are comparable in terms of selected
age, sex, diagnostic, and surgical
characteristics but are hospitalized
in U.S. Air Force hospitals.

REJECTED, accept the alternative.

HYPOTHESIS 11 _Agtive dut military patients hos-
pitalized in U.. Air as hospitals
experience the same-iNegths of stay
as active duty military patients who
are comparable in terms of selected
age, sex, diagn9stic, and surgical
characteristics but are hospitalized
in ITS. Naval hospitals.3 REJECTED, accept the alternative.

HYPOTHESIS 12t Non-g*trve duty military patie nt. hos-
palized in U.S. Ar Force hosp itals
experience the same lengths of stay
as non-active duty military patients
who are comparable in terms of selected
age, sex, diagnostic, and surgical
characteristics but are hospitalized
in A. . avav hospitals.5 REJECTED, accept the alternative.

U
S
U
U
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B - Conclusions

1. The lengths of stay of active duty military

5 patients treated in Naval hospitals appear to

be consistently longer than comparable patients

5 treated in PAS, Army, or Air Force hospitals.

2. The lengths of stay of comparable active duty

military patients treated in Army and Air Force

3 hospitals, while determined to be different by

hypothesis testing, show no conclusive evidence

3 of one hospital system experiencing consistently

shorter lengths of stay than the other.

6 3. The lengths of stay of comparable non-active duty

3 military patients are different in each of the

three military services' hospital systems. How-

5 ever, the patient samples studied indicated that

no particular military medical service experienced

I consistently shorter lengths of stay than the

5 other two military medical services.

4. Because of the difficulties experienced in

3 matching PAS and DoD patients, one must be

extremely cautious in reaching conclusions con-

I cerning the relative length of stay performances of PAS and DVoD hospitals. The hypothesis test-

ing indicated that lengths of stay in DoD hos-

5 pitals are, indeed, different than those ex-

perienced by comparable patients hospitalized



Sin PAS hospitals. However, an examination of their

respective average lengths of stay and the cumu-

lative frequency distributions of the samples

5 revealed -- with the exception of active duty mil-

itary patients treated in Naval hospitals -- no

3 clear pattern of one health care delivery system

experiencing shorter lengths of stay than the other.

U 5. Even with the full cooperation of the three mil-

5 itary medical services, obtaining comparable in-

patient data from all three is an immensely te-

dious and time-consuming task. The information

systems are enough alike to encourage comparative

I studies, but sufficiently dissimilar to frustrate

3 even the most diligent manager or researcher.

6. Although not addressed formally or tested statis-

3 tically in this study, the average lengths of stay

for non-active duty military patients appear to

be generally shorter than those of comparable

3 active duty military patients. The reasons for

this apparent disparity are beyond the scope of

this study. However, this writer speculates that

the longer lengths of stay of active duty military

U patients are attributed to the fact that many such

3 patients' lack of a home environment to which they

can return to convalesce and to administrative

3 procedures rather than to differences in medical

treatment received by active duty and non-active

I duty military patients.
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U
C - Recommendations for Further Study

1. A study to determine the extent of hospital-

3 ization in military hospitals beyond the

point that acute medical care is required.

52. A study of the impact which expanded domiciliary

care facilities would have on acute hospital

patient days, costs of care, and medical

5 personnel requirements.

3. A study to determine military physicians'

attitudes toward quality assurance and utili-

zation review programs in the military medical

systems.

34. A study to compare the views of Medical Corps

officers and Medical Service Corps officers on

S the conduct and purpose of quality assurance

and utilization review in toe military hospital

environment.

*5. An expanded version of this study which would

include a wider variety of patient profiles and

3 possibly identify areas of concern for utili-

zation review within the Department of Defense

health care delivery system.

36. A study of the patient information systems of

the three military medical systems and the

3 possibility of creating a unified system.

U
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I
7. A study to determine the elements, if any,

within the present military budgetary systems

3 which encourage overutilization of health

resources.I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I.

i APPENDICES

I
I
I
I
I
I
!
I
I
I



120

TABLE OF APPENDICES

Appendix Title Page

A U.S. Military Hospitals -- Continental

United States 121

B PAS Case Abstract 130

C Army Case Abstract 131

D Navy Case Abstract 132

E Air Force Case Abstract 134

F Letter Requesting USAF Data Services 135

I G Computation of the Test Statistic 139

I
I
I
I
I
I
I
I
I
I



1 121

7 n 0 0 %10 000 0 %fOO'0 00
"" 0- ý-oQc 1%0 r-C~-N0 r~- co \0 ( M4~

0 HO- r
E-4 *H5. WU)G 0 HO14wl00I- r 1ý1 : 0

Cd Cd 14 0 0'34r
zo ~ ~ Pk r P

P4

3- C.1- 2 P P *+ P1:

H ~ ~ 0 v43 r OMP0 0d0 000A3 E-4 -,q41 *o P0 0*::=

V) 0=wrq 0 w 00

0 14 0E*4 I-I $

*4 HH A ;)Pr~4-i r r j*-
00

caz 14 :3 c

H HO

Iq + 0 +Cd r40I )4)e
I .wmF d4



122

l0

0 @

0 .r) IF@ @ -4 0
0 @ C) 0r-4 HG+ @2 @ 03E-4 0 u 0torDH rd4 V 0 p0o

o 4W *-I 04) v -:1 0-H > -I 0
4) Pk 0 om o k C40 0 PiL$4$
+1' C20@O O r 4'LUL0 @200+ $ 4640 0 @2

r.O: 4 ) 0 Ad14 k x§0 a-I a Z - )rIc) i

@2P. og LULU0"q"qd . 0 0 @)
O9 M 4 0 n :' :Cn U A0 0 z

LU+4 $4+ @23~C .r..-4 0*I 0 d

w P4 HH H H) @ @ 4 w 0 r-4 0)
0~0m4JP 4 @ @2ULLLCC C)CHd@ 0 r-4

0z r4 -4 .-. r4 01 4@2 v P~O2W@@2@ P@ P rIP.C A. P4- 4) 4a
i-I U)SOO O w 0) w 04 2 - r

qs cd 000I.-I4@001 Cd P
E- $44 ad +0: 04

4-2~~~+~/ .4 - 4-4r -
r.N U r4~*U~UUU~* ri.4 er. r.. HLU )( ) n 04= :
0 U) Z; w UL ca ULU d Ud Cd 0 0 U2~ ai OHHD,- LU t

§ $4U~ -rf-r@'-2 O

3d OW d- ULU LUC dd0 Z "Irjw - V4

OrIU )>P .>V nV 2. 4P-9 -C -



1 123

zC/ EnV~O O~1 OVn'i 0 ln no0%o0%l 0

U 0
H 0

0 H4 0 A0.0
ae- H~~ is -a H O~,CV1C

0 t 0 0'+ H-cd 0 10 0 H4-P" e

U- r-4 f- Ii H- -

H -

0 w 0w 0 0-4 c 46 .00

.el~~ = I . " " - I4-x .,-4p4A.A -4 0 we 0u p44MW rn P
a 00 ~0~ +'HHHUri 0 ww aa

P. W4 ai HHH 0 00 0P 0 p400

O0 $4 A) 0000'+'O$4 tO$4 $4 *4 O S.$4 &1 -4

0 20 0.-4 .- H 0iC.-H"

=HH .r4 046- -4.4.4.4
H $4

H 0 0 1 i9l 1
.6- z ) 0 : : ) .

CO $I- I 4
r4 00 0 $

4) $4 $ 4 ' 0 4 ) .')

0H0 m d wCOM 02 96 4

$4) H4 H .4.-4 14

gCP20 Cd $4 $4PLI PL.0 .441- c 0 kSaE4SD 0000004 $4. 4

U- e divk 4. H-4



124

0 z 00 000 00 000 %1H2 0 SO N som ONO c

@2 4

.1-4 .E-4

0 ~0 H r. ~ 43'-4 0 :- H 0 $4 "q 0)
#-4 -r r-4w- H

4 : 3 o 0 o0 -I P.
+)~O 0 4+04-0 +3 *d54 r,, tdCd43 610 >0 80

I-
61HP 4a

Hd -4 A11 +3 A+2 HW m31 rIH r- HW@ @340 61 0 "-4p30 OP A 000 0.r4 P4w4 =3 A"f=+2m+
p4 r4 w2P A4 "-1Ia r-4 H ) 00 01 m0 >4 A= 4 10
o ) -o0 043 @0 0l0 o o2Z @03 z .r4 00 P OO j

>bZ-b- H >
0 *D (4 14

34)
*0 w w4

Id 0 o 3I

0o £0 01 0 0
02 0(0
Oo @20 "-I2 0

WI~p 0 :ft @2U~ ~ ,.: 050 5 0
" q 0- V1-I so*4

.4 0 rm 02 -H40) r.50"44Jm 10 .1 4 10
4- '54-3 wH HH

61 444H 33 + - JA -54 0 $.a'4 "-54$4 0 5454 14~)50 $4 000 00 0C, 0( 2 1k~, 1k0 4 1k4h 1k



U 125

M En ~ oo 000 0 'Jn1IN0 0n
NO* n m OgN (4-NNCjc Y%

0) $3HIV9 d0 5> -q
H 0 ' 0 w a00 d>r

E4 $4- C3~'S 0 w2 *r4U 0 -~'P .4J0-4ar- - ' 0

A1 0314>b4 :r .44 Cd $4v4)

040 H 31@2:0@ 0 @20

41 -0 ) p~00 00 ~0
r4 ~ ~ . W -4 In w .

P4c HH 0 P4.-ISd 000 20 H S: 00

04 9 b- - - o 04' we4~ H 0 (
* w-0 H 00 coo 000 0P 00

a* RP4P4P 0 P $ $ $4 H $i 4 r.o Co 0=.4 @2 A rj02L =-A~ 0 H 000 En o 0 0 0
bO4 00 Ml H4 5$5. 0 2k L z4 ) N~ H ) Qr-

w 0wo 4 >1 w C- H W 1wI-4 -40 0 n0 $- 4 H4 .4 $4 4 Ea $4 P UP 4 14
===;q H Si4-4 H w ,40 z

M.0uujco 00*~z1 $.e ~r-' 4 con, M tolu

I4 0

4d4 0 w d d 0 0

H4 HO V) :1 20 m d
E-4 0D 0- HS0 w-4 4 a )

a 0 4w- 0 .$4
WI 0r4H+ fr-S 04 Pk 0 1 :

CD >d d> s 4 d -4-WI4Ow

00 -4C ým0 4) -4~ 00q :j$0 .r4Uo 0 .vI :>W )i 0 ý
UaP090 0 0w Ir



fl 126

z o 0 0 0 Ui 00 0000 000
" 0 MZ 0% MO D0 C~j

0% HH \0
0 m0

H H4 w + 0 40'
H -44a- 0U -P 05 4 v4

40 0 w00 :5 0w 0.00 +34 $4W w4 to0 N

0 f- A) 04 r4 W4
o 0 ~0

H- H HHHr-

A P4 r-H A4 m dAP4 0P444 P4P

0 +a +2 0 .-r40 -4 000 00O
.r4 w- -014 P4= A=== J~

-r4 H1P4 >-I 0 0 0.1
0 r-4 H n >3 0 Omem h P40 0

0 ~ 0 vo0 0 ce U 0 00 m 00
Ok 0 4r) ~ 5 C 2 )45550 0545

0 >) 0 00>-f 00
O 0 IF-4 N I0- kN NP

E4 k $4 0H X 04 V -_ $ 4 4
0 V -r .1.cr .14

PR 0 w +.
p.4 04 SeH+eCHV ;V;C ;

0( M

f- q0 0 000

E- 0) 0 0 Pk
0 0 (D 14 05

H 0 0 a 00 0
-PI 64.4 00 %

E-5W 4 454 * $4 54 4  $.4
04$ 0 go $44 4940t

04 0319- o1
0 "1~ . -0 In r4 0

V, -P0 0Q O O "-I0,
w 4)ý "q 0 0 OOH*4-

,q . :%H 4-' 401+3 -PIr44)C -
0H 0- 0k &I H A4 V) -I 51
Hd CH14 545 .14 0 q$ -0 z p L .P4



127

0000 %ro UV'% V%'ti 00 0

NO

0 9409
H- -4000 .. P4
E-4 > "N $4 0 0 OHf

4J 0 10 4

A. . t~ .10 1 +3:5.4f

* 4 5.4 "1 a ~ r-4.C

C. C)00 00 0 P4

r-4 r4v4'9443 rq v.43 9 H
p4 P.~4"l, $4 "1 .9 pt

0 -P 3 P 0w q w0 p40W 4P
-4 0i.9 0 MW 0 4a 0O 09

-1 0 0
ad ... 4 I-lW E4 0 -40

43 ý4HH 0 0 00 OHc
0 / 01 >b4 U 4-' $4$C1)4r4 04

Or r 0 to 104 b43 H) "I
00 Ap N- 0.94 p

tao4 m94 94
'00 li 4 .t $4,'d 5. :454 FS4 z 4

w g .94 ri A0 0 1O9 944 r41

rz9 z . 3 3 D 1.

0

43 M $4W w ýw U

6'4 00
5.4 00)$ dC4C1 .4 540O 4$ 4C r

'E.440 w90 .4 0 50 54:.9

Os 0W E 40 4 F
043 543 64 4 9 q e-q o

m 43 $4 r0p4

43p.94 r.O.rq 00 4944)

$0 4 " $ r4 O "q
NOMM Ox A *9 -4 E4 0z



fl 128

4 00000 0 0 000 00'fiOo0"WnO~n

E-4G4I ~C N 9-4 %U 0 4 0N f N

z 0a 0 0.i 0 .a

0Hr4 0 0 $4

*- d ~ OS r. m -4 H 0t

.443

Cd ~~Le r401 +1 IV vaio
0 m-r4 C P AC3 cj A 04 A)CIHCA

ow~ 00 Em l r-I~oo

Hr Or4- 4)v- 0. 4 r x (a

N v-I u-I 0 qO r - 0: 0 0
0OO*~ CA wS dO.O a~ Q* w elk..~r~o O~

*0 0 6 k$

02 04 02 &4O 0CE4 $ 41 o$

04E4 9= W 0 03'4 0 " 4-02(2 " 0 0q
H- :34=0 -4 E-4 CIO S$.00O0

0= 0 - - I - . 0 S.- 0

Cý m V).-4 Ea 1- Encn4  Enk~f4

E-4~ 0oOS4

000 00$ 4$
N WI0 NO 000

IP-qNakNO



fl 129

z a 00 0 0 00 '10 0 0%n0 0 0

IM6E -4 V-40 N 4 '-

U ~0 @

H- rW4l 0

*E-4 Ad FI § 0

@1 0 4) ) @
0~ P. cU4t 42 54 *4 0 P

w1 *rt2.4 0 0 :3C 40 20, Id 0

.4 04 010 4 Cy E-4 C+'G1: Z I 14

P.P~ip rH r 44 -4 0

020 -r M @2@2.0-I 0 0
E- +14 P4~o1 0O 0oof 3K 0 .

4- .ri H2 = ~ r uw Sz ~ D~ H- .

0 w a- H1 = C d 0 E4 $ dCr
p 4  0o oo$41 Z1 &U@1c/ $4@1 Z$Ej E 4

-ri144 0

0g$ 4mw :wm- 0 0

$4 02 0 14 0 r 00W - 4"q =I =.II4,j= :
1-4444 4-'1 4 4Ur a14 :

-P 0 4.-I r-4 @a2I - 0
H 14 0+ ~ 0. *-H Co 'd 0 +

C41 Weos 3 0 Ho

$4 14@rz.1k1k4z .U6
U- d"



130

APPENDIX B
PAS CASE ABSTRACT

THE PAS SYSTEM e"0Wol

1973 CASE ABSTRACT

I PA111111 101041111 R AN 3 AMI44¶U *A" 4 OVICIAmAG *&If &AICH rAG#

5~I ATNONOW 14AVUU! 1

bI..d F'- 4:9~ beohlo c~~£ '~a.9 G

ft."~~~3 A~ L"11 0C1fdr h..131a.

64" ,ore (1,

AASUO 3 1 AN 4 S

2640sus 41 "" a"T 31 UGGLO

b 'p-
Al- hoopo "ehume SVl?656? O.

NO 49 SUV? N~ism...gyI * ~ ft~,4

I~~~4 I==.4!5 06 6

~.. c m' . ,
oa-o~9 19 '~ .1 ~j * he",

31~ ~~~~~~hl "1ft 9 C3uw#lh.

"-3" "O,# £NO W&M

6*3 ~ ~ ~ ~ ~ 111S OF. SalR~dULA1f ~ 4 01100001 Ay ~0 3U S1 U6 '*%-M 131 IllUI.~b.Uh~.73oIan no a..1"f e



U 131

U APPENDIX C
ARMY CASE ABSTRACT

S- .- - -- 4 • ip

• ,. - +" • *-'a1 4.: __ _ 3 I t Q+ _ .1 ••*0 4

u.... .. .......

o 0 ja

.11 4 *0 Us

W- 044

,, ~~go :ý , - ::r I•..1:.:::: iI'

m -- :3 M.

12 0

mu 4 a . . . . . &i- A * 0N -. 0.- •l- d- U -11

*19 A f 0 ,I--- - 4 ml a 5•

.4 0

. . , • , . • . +++ + F F ! .." ..........

-0 e. . ... 04

U U aid ,

""-I .. I I.. ".'.".-4 - -

I ~ F 4 .3 2'

I-I ,O ' -i+l •o , 4.lo I* .........

4-. 1 +., a I OJA - a " Z"

-Z .4j g.oU F•1. 14-5

',, ~ .& - oo _=, 0.--go" • -

Oo -- I--O 6-- i

4! il 10 3 ES ,. 0 ISl • .a•i 4•' I• O lj+:::: *a. 1 a4I I "[• I

Ss~ a:• J- ,:/ *"-"1.

4.*

.. ..... ...... .• • -- •

...! ......... .. .. 0 t o-- - ,

4 0,p.' __,' = ,, . _ ._.• , _ - ; . .II

IL W. 2 l , + ~ |

w -T • / I ,

5' [L i 0:::::::::

_-____-__ : -I :_ -2,, :h~ -

- -0 "g a i .,u

" -3: -: ,-. ; . U

I



U 132

1 APPENDIX D
NAVY CASE ABSTRACT
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APPENDIX D (continued)
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CARD "A" CARD 'TB" CARD "C"

1 1 1DUJPLICATE DATA FROM'A'CRDULCTDTAFO*sCN3SOCIAL S4Cuem17VACUN 0 If&e-M chumS *6Jvmoy Id1.6164 chuymB IT" 11.6 hel I66 . it4-III ASILKO RI. l05. sef

__ __ __ail'1 I IItoo*1 -6
SIIStt.CI#ASJCCSASLISOf AIGSIS I 11119 MUl,?Mm16 68.II PM! T *(O1L/tpvs 01 (oo Rate

Ill16 fill1 is#I

LEI L: at$~,.v It I I I"t 6411 Rat 47 ST lsmois i-

ILNI smI IDflgo' SAL61OASI&C " op PR.0Cow tt 'WCPI ObI DAIA

IiOlet 6iS6N1 41.0) 12.11 161

I i 1 __ __ __ __ __ _

PLhL OfuIv~~ "So.sm3101;o,wo. AMtc. 00"pas Pat IL46 iA .. '6& U& aI

Daso $1 0 r"ISIN1a. (1@IO a 660 hi 4 SRIA DLOA IONRt

is1 1 OCU IA 11 Pof .0. L~y OPTS3? 1(100 .6C 46BI 1116 IIG 4411114,C ~ IO wSI

10 AY! 6090 4.U416 il SACI6YSI," ".Mos0t 9 1 11 526. moo PAT144160 SURGIAL op 04 1101AT

* II A*< I.. aI
""6I6tll6~6 i f106 95605m W Ni.im aco 0101%DT 71MrLG6O~ flo¶*6

0 0 0  
opfiSallool *AI

611-116t at 1 71W1466 11 v 04-1 0,PNcoilRS 41m, D ATA551

DIPSTIN[$. _____________________________

too476 11111 0 61s .'66vi

611. l, I 5. 1 6110.1 4117

UNI$ Wti 601.161 6006 UN 411174 0 65466161 6506 L IB s, ISII 40I11.9 Ja<$. 74s

ICA" ' l ogs v l evoop COOIBL I6.6 Nis IWO felcaOS.I 
e

Mmac
UF n olwse11101 ILI oe



1 135

I
APPENDIX F

LETTER REQUESTING USAF DATA SERVICES SUPPORT

I
I 24 January 1974

Reply to Attn oft Capt Maxwell/56281

I SUBJECT, Preparation of Biometric Data Tapes

TO. GLPS/TSGT Grant

1. As we discussed in our 24 January 1974 meeting, I
request the preparation of a 7 track magnetic computer
tape with the specifications listed in Attachments 1
and 2 of this letter.

2. If possible, I would like to receive the subject
tapes on or about 1 February 1974.

3. I sincerely appreciate your assistance in this
study.

l
WW t k. M&~mIQ
William K. Maxwell
Capt, USAF, MSC

I
i
i
I
I
l,
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I
APPENDIX F (continued)

Specifications for the Preparation of the3 Length of Stay Study Data Tape

Attachment 1.U
1. Use the U.S. Air Force Conversion tape to convert
U.S. Army and U.S. Navy Biometric data tapes to U.S.
Air Force format. Please maintain each service's data
on separate tapes.

2. Prepare a working tape of Calendar Year 1972 U.S.Air Force biometric data by using the followingexclusion/selection criteria.

* a. Excludes

a. records with J, K, L, M, S 7, 8 or 9 in3 Record Position 54 (Dispositions)S

b. records with Y, Z, or 7 in Record Position 53

Uc. records where RP 8-13 does not equal RP 42-47

d. records with an alpha code in Record
Position 10-11

b. Select records from each of 3 services according
to the following tables

Primary Secondary Age Sex Surgical3 Diagnosis Diagnosis Procedures
Position 82-85 2,2-94 32-33 1;54-156
S'0092 Blank 20-34 Blank

2509 Blank 35-49 M Blank
4129 Blank 35-49 M Entry
4550 Blank 20-34 m Entry
4650 Blank 20-34 M Blank
4860 Blank 20-34 M Blank
4930 Blank 00-19* M Blank
5000 Blank 00-19* F Entry
5500 Blank 20-34 m, Entry
6500 Blank 20-34 F Entry

e
i ~*%~D etc
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I
APPENDIX F (continued)

3. For each source (service) separately divide the
data groups developed in steps 2(a) and 2(b) according3 to Record Position 23-25 as follows.

a. Alpha, 013, 014, 017 - 019

I b. All other entries

4. The completion of the exclusion and selection actions
delineated above should result in the sorting of the
biometric data files into 20 groups for each military
service. Each data group should be standardized and3 ready for processing by pre-programmed statistical routines.

U
I
I
I
I
I
U

I
U
U m~mIIn IIlII mmu
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U
3 APPENDIX F (continued)

Data Elements to be Included
in the Data Files

* Attachment 2.

*AF Field File Description Record Position

7) Current Grade 26-27
10) Length of Service 30-31
11) Age of Patient 32-
12) Sex of Patient
13) Race of PatientI 16) Pre-Med Fac. Code 42-43
17) Med Fac. of Initial Admission l47

20) Day of the Week 52
22) Disposition 54
26) Bed days occupied this 62-64

facility
34) Primary Diagnosis 82-85
38) Diagnosis-2 91-94
66) Surgical Operation-1 154-156

U
I
I
3
U

I

I
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I
APPENDIX G

COMPUTATION OF THE TEST STATISTIC
(IBM Computer Subroutine KOLM2)

Given a sample of n i.i.d. (independent and identi-
cally distributed) random variables X, and a sample of3m i.i.d. random variables Y, this subroutine tests the
difference between the two empirical distribution func-
tions Fn(x) and Gm(y) using Kolmogorov-Smirnov's limit-
ing distribution. For this purpose:

1. The sets X and Y are sorted into the ordered
sets [X(i)] and tY(i) which are nondecreasing se-
quences.

2. The empirical cumulative diqtribution func-
tions Fn(x) for the set X, and Ge.(y) for the set Y are
computed. For example,

0 x 4X(l)

Fn(x) = k/n X(k)- K - X(k+j);k=1,..1n-1

1 X(n) t x

U 3. The maximum difference in absolute value be-
tween the two sample distribution functions is computed,

SDm,n = max Fn (x) - Gm (y)t
x, y

The statisticj- De.n is a random variable with I'we+n
limiting cumulative distribution funqtion L(z).3 That is,

lim Prob /mn-nDm,nC.z - L(z)

4. Finally, the probability (asymptotic) of theSstatistic n/m Dmn being not less than its computed

value, under the assumption of equality of the two
theoretical distribution functions from which X and Y
were taken, is computed:

3P = I - L(z)
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